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Our IBM Protocol Converter 

is not 

the same under the skin! 


Up to 16 channels. 
Down to $353 per channel. 
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If you have one of these, 
Infotron can have you 
communicating data 
in just 48 hours. 


Modems and stat 
muxes,togo. 

Infotron offers a 
complete line. And now, 
with our unique dis¬ 
tributor warehousing 
program, we can have 
any of them on your 
doorstep within 48 
hours of your call. 48 hours, 
max. Just say the word. 

Full system flexibility. 

Infotron modems combine 
advanced 
features and 
inherent relia¬ 



1 - 800-3454636 


bility. Our statistical 
multiplexers handle 
from 4 to 32 channels 
in a range of models— 
with full provision for 
expansion. 

All with the same 
high quality that earns 
us top marks in per¬ 
formance and reliability from 
our present users. 

Add competitive pricing, and 
we start making real sense. 
Then add our 48-hour delivery, 
and we’re 


awfully hard 
to beat. 


To find out more. 

Your Infotron distributor. 

There are Infotron distributors 
nationwide, ready to give you 
more information, provide 
equipment and offer expert 
advice on the best way to meet 
your needs. For the name of 
the distributor near you, dial 
toll-free 1-800-345-4636 
and ask for ISO. Or write 
Infotron Independent Sales 
Organization, 9 North OIney 
Avenue, Cherry Hill, NJ 08003. 

Infotron. First in 
performance and reliability. 
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come into their own. Art direction and 
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Alky Compiit^PriKhictiilnc^ioOPeiiiMyivaiiia Ave^Fr^ 01701, 

(617) 875-6100, TWX: 710-346-0394; Europe: Alloy Computer Products ^ 
(Europe) Ltd., Cirencester, Gloocestersithe, England, Tel: 0285-68709, Tlx: 43340 


There’s a fortune in 
reading cards. 


Alloy’s PC-CARD automatically reads credit card data. 

Alloy's PC-CARD is a hand operated magnetic stripe card reader that 
reads standard magnetically encoded credit card and security badge 
data into your IBM or compatible PC without using the keyboard. 

Use PC-CARD for: Security access control. Password 
validation. Credit card sales and transactions. , 

Make your fortune with the card reader from 
Alloy. Call (617) 875-6100 today. 
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wMkstatkm as another 
way to add value. 


If you’re not integrating ergonomic support furniture in your system, you may be missing an 
easy way to increase margins and add even more value Users don’t lite shopping around to 
complete the system any more than you do. Try buying a good workstation in your area 
sometime It’s tough, and it sometimes opens the dtxir to competition and criticism. 

We think a lot of users care about the ^^stem environment, and well-designed support 
furniture can make your system more comfortable And therefore more useful and prt3ductive 

Call us on our toll-fiee line Everyone wins: users get good furniture at no more cost; you 
increase margins; and we win through economy of scale, even if the scale is just a few units 
a month. 

Call today, or write our OEM Department: 

Viking Acoustical, Airlake Industrial Park, 

Lakeville, MN 55044.612/469-3405, or Telex 290693. 
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Reliability And Innovative Technology Can Work Together. 



Now, Newbury Data combines innovative technology and reliability 

IN A SERIES OF DOT MATRIX PRINTERS THAT GIVE YOU EVERYTHING YOU WANT FOR 
BUSINESS AND PROFESSIONAL USE. 

From desktop to une printers, it’s a range that provides comprehensive 
PAPER handling OPTIONS WITH OUTSTANDING PRINT QUALITY. 

Fast throughput times with low noise levels. 

Plus graphics and multi-color capabilities, heavy duty printheads and 

MULTI-LANGUAGE CHARACTERS AND FONTS. 

More performance. More features. More choice. All from Newbury Data, 
Europe’s leading manufacturer of peripherals. 

We’ve been providing |a | -.m ^ ||a m 

hi-tech’ solutions TO W 11 ^ 

‘hi-tech’ problems for ■ ^ C 

NEARLY JO YEARS. . i i ■ *1 i 

Plugging the world into peripherals 

Len Kehoe, 20, Vernon Street, Norwood, Massachusetts 02062. Telephone: 617 5510280 






ONLY PERFORMANCE COUNTS. 
































ON THE FIELD AND IN 
BUSINESS. 


THAT'S WHY IBC IS THE ONE COMPUnR 
YOU NEED WHEN YOU NEED MORE THAN ONE. 


One thing counts on the field. Winning. Outperforming 
everyone in your class to become a champion. Execu¬ 
tion. Maximum individual effort. Integration into a single 
team movement. Performance. Success. Just win. 

It’s the same in business. Your team must perform. They 
need the right equipment. Your direction. Your coaching. 
Your decision to buy a multiuser computer from IBC. A 
team computer that performs. 

Computer performance. Thafs when hardware, a busi¬ 
ness oriented operating system, and the right software 
are all working together for you. In the fastest, most effi¬ 
cient way. Performance is what IBC multiuser computers 
deliver. Fast solutions to business problems are what you 
receive. Solutions that one PC or even networked PCs 
can’t give you. Either functionally or economically. 



They support UNIX and OASIS operating systems. That 
way you get the most out of your hardware dollar. And 
software that has hundreds more business applications. 
Big system power that will multiply production and 
reduce budgets. And do it economically. You dorVt have 
to mold your business around PCs that support inade¬ 
quate software. Run your business the way you want. 

The way you should. The winning way. 

Choose from four basic IBC computer families. Pick one 
that fits your specific needs. Each is upgradable. Some 
support up to 32 users. They cost less than multiple PCs. 
About $1,500 less per user. Need more users? Add them 
for less than $600 with a dumb terminal. IBC systems 
have more memory: 256K to SMbytes RAM, 12Mbytes to 
1.3 gigabytes hard disk storage. They share data. They 
share peripherals and software. They do more. They do it 
right. And they run feister. A benchmark will prove it. 

We have dealers who specialize in your business. Not 
department store retailers. Dealers with the software you 
need. Specialist deeilers who’ve installed over 10000 IBC 
multiuser systems since 1979. Service? It’s covert nation¬ 
wide by IBC’s authorized service centers. 

Looking for your first business computer? Outgrown your 
present one? Are you a reseller addressing vertical 
markets? IBC has what you need. Call now for the spe¬ 
cialist dealer nearest you. Call 1-800-4-MULTIS. Because 
IBC is the one computer you need when you need more 
than one. And you do. 


Multiuser computers perform for business. Ifs our name. 
Integrated Business Computers. IBC builds computer 
systems around sophisticated multiuser architectures. 




INTEGRATED 

1 ■■■ BUSINESS 
COMPUTERS 


]I 

B 

“When Performance Is Everytt 

ung” 


21621 NORDHOFF STREET 
CHATSWORTH, CA 91311 
818/882-9007 TELEX: 215349 
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Surprise! ONYX is the 
value leader in 68010 
OEM systems. (Not NCR. 
Net Convergent.) 


Stprt with a major price/ 
performance advantoge. Surprised? 

If you thought NCR — or anyone else — offered 
the best performance value on multi-user UNIX - 
based 68010 OEM computer systems — It's time 
to look at Onyx: Onyx systems let you give your 
customers added value, quality and reliability 
at a highly competitive cost per user. Take that 
pure price/value advantage, add Onyx systems' 
built-in growth path, and you've got tremendous 
selling edge. Mo surprises from Onyx 
when it comes to performance. Or deliv¬ 
ery. Or support. You get resuits. Onyx 
was the first to put UNIX on a microcomputer. In 
the last five years, we've installed nearly 10,000 
UNIX systems. And in our industry, experience is 
the name of the game. It makes sense to make 
Onyx your success partner: Our commitment to 
product quality, delivery and support goes back 
further than some companies' entire corporate 
histories. No surprises: Just experience. Results. 
And quality. Onyx results mean you get 
your product to market faster. If you've 
been dealing with the others, you'll be pleasantly 
surprised at how easy it is to work with Onyx: 
Configure Onyx systems with the hardware and 
interface specifications you need, whether it's 
the Onyx 6810 with UNIX or our 80186-based 
Onyx 6001 with XENIX.*' Onyx software prod¬ 
ucts, tools and technical engineering support 
can help get your product to market faster. Then 
see how simple it is to sell customers optimum 
value in an expandable, serviceable, solidly- 
designed Onyx business system. No surprise, 
then, that it's time to look at Onyx. 
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The next step for OEMs 
who want results: 


Trademarks: 

Onyx — Onyx Systems, Inc.; 
UNIX — AT&T Bell Laboratories; 
XENIX^Microsoft Corporotion. 


Onyx Systems, Inc. 

25 East Trimble Road 
San Jose, CA 9513M162 

Onyx Systems (Europe) Limited 
7 Fairmile 
Henley-on-Thames 
Oxfordshire RG9 2jR England 
Telephone: (0491)571100 
Telex: 847282 ONYX 


Call 800-538-6815 
In CA: 408-946-6330 




EDITORIAL 


omcE AuroMAnoN 

IS YOUR HEADACME 



What you can say about office automation 
today is that it’s as elusive as ever. You can say 
this, too: When it’s finally defined and 
corralled and put to work in a real, 
honest-to-God office, it will be system 
integrators who will have put it there. 

Right now, office automation is a mess. 

There are pilot projects all over the place, but 
few truly automated offices. There also are 
vendors all over the place, touting powerful 
hardware (personal computers with 2M bytes 
of RAM), communication devices and software 
of remarkable capability. Yet no vendor has 
the complete system, or even one close to it. 

The only people who can make any sense of 
all this wonderful imperfection and bring its 
benefits to an office—while avoiding most of 
the pitfalls—are system integrators. Putting 
together all the pieces of the automated office 
will be a principal job of system integrators for 
the next decade. 

It’ll be a headache, too, because office 
automation is extremely people-intensive. The 
hardware and software are almost incidental. 
Canada spent $14.5 million (about $11 million 
U.S.) in the past four years, and the main 
thing government officials learned was that 
office automation is people-intensive. 

Canada set up a series of office-automation 
pilot projects with Canadian vendors in 
government agencies. Evaluations of the 
projects have just begun, but here are some of 
the findings: 

At first, people are going to fight the 
system. “Exaggerate whatever user resistance 
you expect by a factor of 10,” says Mary 
Meloshe at the Department of 
Communication. “What you must do is consult 
people to death,”—meaning a lot of handholding. 

After that, people will hang onto their 
keyboards with a death grip. “Pilot projects 
won’t go away,” says Mike Magar of 
Environment Canada, which manages the 
country’s public parks. “We’d like to shut 
down some of our early projects, but the 
people won’t let us.” That shows acceptance 
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by workers, of course, but it can be a headache 
for a manager. 

Training can be a tricky exercise in pop 
psychology. At the Department of National 
Defense, the vendor, Comterm Inc., Pointe 
Claire, Quebec, gave the users a week’s 
training for the first installation and established 
a telephone hot line for questions. The 
approach was almost a total failure. Hardly 
anybody used the hot line. “People don’t like 
to admit they don’t know something,” suggests 
Jens Laursen, a vice president at Comterm. 

However, many of the benefits from office 
automation described by the 
Canadians—especially from electronic mail and 
other communications aspects of the 
system—are so persuasive that all the troubles 
appear worth it. 

At Environment Canada, John D. 
Smith-Windsor, a senior projects manager, says 
it used to take days and cost $3,000 to $4,000 
to answer a question from a department 
minister, mainly because of writing, rewriting, 
printing, copying and mailing. With word 
processing and electronic mail, he says, “it’s 
done in a matter of hours and costs in the 
hundreds of dollars.” 

The preliminary conclusion in Canada is that 
office autoniation is cost-effective and that, 
therefore, it is inevitable. And system 
integrators had better learn the fine art of 
handholding. 





James F. Donohue 
Managing Editor 
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One new tenninal offers 
exceptional reliability through 
advanced technology. 


The newTeleVideo 955* 

This begins a new generation of SU' 
perior quality machines from the world s 
number one independent terminal 
maker. 

At its heart is an incredibly hard 
working custom microchip that has per- 
mitted us to eliminate many of the 
components found in other less advanced 
terminals. And many of the problems 
they caused. 

So the 955 is a more reliable terminal 
which promises less down time and re- 
^markably low cost of ownership. 

What’s more, 



this is the first TeleVideo* terminal to be 
warranted for one full year. 

950 Family compatibility 

The 955 works with our extremely 
popular 950 Family standard and offers 
two sets of 32, a total 64, function keys 
you can customize with ease. As well as 
definable scrolling regions. 

This is the only terminal with easy 
upgrade flexibility built right in. And 
up to four pages of display memory at 
80 or 132 characters. 

Its comfortable new keyboard has 
earned twice the reliability rating of earlier 
models. 

Improved pinpoint resolution* 

Advanced technology is 
also responsible for a high 


contrast, 14 inch screen (amber optional) 
that’s dramatically easier to read than the 
ordinary CRT. 

And we’ve even succeeded in put¬ 
ting all these helpful advantages into 
a terminal that occupies far less desk space 
than you would imagine. 

The newTel^ideo is $699* 

The new 955. Unequalled value 
from a terminal company with the ex¬ 
perience and resources to be your single 
source for guidance, hardware and 
support. 

Call (800) 521-4897or, in California, 
(8001 821-3774- Ask for Operator 7. 

See the machine engineered to leave no 
doubt about TeleVideo’s pre-eminence 
in the terminal business. 






Terminals 

SyMciiUk. Inc. 


Regional Sales Offices: Califomia/Santa Ana (714) 476-0244, Califomia/Sunnyvale (408) 745-7760, Georgia/Atlanta (404) 447-1231, 
Illinois/Chicago (312) 397'5400, Massachusetts/^ston (617) 890-3282, New York^ew York (516) 496-4777, Texas/Dallas (214) 258-6776. 


CIRCLE NO. 8 ON INQUIRY CARD 




The value of 
the compter 
on the left 
lust went UD. 


You’ve probably invested more in your computer 
than you like to think about. 

^ what you should think about is how to get the 
most out of it. Particularly when it comes to deciding 
which peripherals to use. 

Because what you plug your computer into is 
what affects its performance. 

We suggest you hook up with us. We’re CIE 
Terminals. And we’re backed by C. Itoh, one of the 


largest organizations in the world. 

We have a complete line of alphanumeric and 
graphics terminals, line printers and serial printers 
designed to make full use of all the capabilities of 
your computer. 

Give us a call. It could be one of the most valu¬ 
able connections you make. 

CIE Terminals, 2505 McCabe Way, Irvine, CA 
92714-6297(800)624-2516. 



A CJ70HeL£CTfi0f\/K:SCXM4f*Wy 


Because yDuranpiter is onfyasgood as its patiierals. 
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BREAKPOINTS 


PHOENIX COPROCESSOR HOARD MAKES NON-IRM PROCESSORS PC-COMPAIIBLE 

Already supplying system software to most major manufacturers of IBM 
Corp. PC-compatible computers, Phoenix Software Associates Ltd., Norwood, 
Mass., plans this month to extend its product line to include coprocessor 
board designs. The company will sell PC-AT-compatibility packages 
consisting of a ROM basic input/output system; GW BASIC and MS-DOS 
integration software; PC-DOS utihties; and choices of coprocessor-board, 
video-board and motherboard designs. Packages will range in price from 
$700,000 for designs with an Intel Corp. host processor to about $1 million 
for designs using other processors, such as Motorola Inc.’s MC68000, 
National Semiconductor Corp.’s 16016/32032 or Western Electric Co.’s 
32000. A retail version of one 80286-based board, due in July, is called 
Pfaster286. The $2,395 add-in board includes IM byte of RAM, 16K bytes of 
EPROM and an optional 80287 math coprocessor. Although not designed for 
PC-AT compatibihty, Pfaster286 reportedly triples the speed of an IBM PC or 
PC/XT.—L. Valigra 

MCDONNELL DOUGLAS TO BUY BRITISH CAD VENDOR 

McDonnell Douglas Corp., St. Louis, appears ready to strengthen its 
position in the computer-aided design, application-software market with the 
acquisition of Applied Research of Cambridge Ltd. (ARC), England. In 
response to industry reports to that effect, ARC marketing manager Robert 
Ingram notes the already-close relationship between the two companies— 
McDonnell Douglas has been selling ARC’S products in the United States for 
four years. These include ARC’S top product. General Drafting System 
(GDS), a 2-D package that can be adapted for numerous engineering and 
architectural-design applications. GDS sells for over $20,000 and runs on 
Digital Equipment Corp.’s VAX and Prime Computer Inc.’s 
superminicomputers. Ingram estimates that there are 250 GDS installations 
worldwide, including 60 in the United States. ARC’S revenues came to about 
$8 million in 1984 and are expected to reach $12 million this 
year.—X. Jones 

CONTROLLER INCREASES LASER PRINTER PRICE / PERFORMANCE RATIO 

A new single-board raster image processor is said to increase the 
price/performance ratio of laser printers in the 8- to 20-page-per-minute 
(ppm) range. The Motorola Inc. MC68000-based Pixxon 300/SBC controller 
is scheduled to be introduced this month by Electronic Machine Corp., Los 
Angeles. Priced as low as $550 per unit in OEM quantities, the 300/SBC is 
said to make it more cost-effective for OEMs to buy controllers and print 
engines separately. Using a proprietary rasterization technique, the 
controller allows laser printers to perform at their optimum speeds, the 
company says. For example, a 12-ppm laser printer with a 300/SBC 
controller reportedly prints at 12 ppm even during overlay operations such 
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as background shading. The board, designed for printers from Canon U.S.A. 
Inc., Ricoh Corp. and others, includes 384K bytes of RAM, up to 128K bytes 
of ROM for font storage, an RS232C port and a Centronics-like parallel port. 
It emulates Diablo Systems Inc. and Epson America Inc. printers.—D. Bright 

SOFTWARE EMULATES IBM’s SNA, DIA PROTOCOLS 

Communications Solutions Inc., San Jose, Calif., next month should 
introduce two software products to help system manufacturers connect 
their wares to IBM Corp. office networks. Access/SNA emulates IBM’s 
advanced program-to-program communication protocol, which connects 
host-based applications to distributed workstation applications over IBM’s 
Systems Network Architecture. Access/DIA makes workstations compatible 
with IBM’s Document Interchange Architecture. This provides for document 
distribution and retrieval and library searches.— D. Bright 

PROPOSED EUROPEAN NETWORK MAY CREATE NEW MARKETS 

A major market for high-speed terminals and workstations capable of 
transmitting and receiving graphics and text at several megabits per second 
could emerge within the next 10 years in Western Europe as the result of a 
proposed Pan-European, broadband, public-switched, telecommunications 
network. So predicts Bernard Her dan, manager of communications and 
systems at market consultant company Mackintosh International Ltd., 
Luton, England. The proposed network, called Integrated Broadband 
Communications (IBC), would provide channels of several megabits per 
second capacity on low-cost, dial-up lines—the capacity currently available 
only on expensive leased lines, explains Herdan. The Brussels, Belgium- 
based Information Technology Task Force of the European Commission is 
trying to get the project started. The commission manages cooperative 
ventures within the European Economic Community.— K. Jones 

CELLULAR PHONES CARRY DATA IN BELL ATLANTIC TEST 

Starting this month. Bell Atlantic Mobile Systems (BAMS), Basking Ridge, 
N.J., will conduct a three-month test in the Baltimore-Washington market 
of the feasibility of using the company’s cellular telephone system to carry 
computer data. BAMS, the cellular subsidiary of the Bell Atlantic regional 
holding company, will provide some 50 customers with cellular telephones, 
laptop computers supplied by Data General Corp. and Hewlett-Packard Co. 
and a new 300-bit-per-second modem, the CTS1620, developed by Bell 
Laboratories.— S. Shaw 

SENATE BILL PROPOSED TO EXAMINE COMPUTER IMPACT 

Legislation sponsored by Sens. Sam Nunn, D-Ga., and Frank Lautenberg, 
D-N.J, has been introduced into the U.S. Senate to commission a two-year 
study on the impact of computer systems and telecommunications advances 
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OFFICE WITH A VIEW 



The only UNIX™ system 
with eight windows to the business world. 


Now, without additional investment, you can give your customers the spec¬ 
tacular view they’ve always wanted. With the Datamedia 932 Supermicro. 

It’s the one—the only—UNIX System V with eight windows to the business 
world. Windows, each with horizontal and vertical scrolling, that simultaneously 
display your applications without modification. And that’s just for openers. 

A versatile multi-user system, the 932 Supermicro is offered with a wide 
range of programming languages and business applica¬ 
tions. Popular languages such as ANS Level-2 COBOL, _ 

DIBOL™ and BASIC. And essential applications includ- — ■ 

ing word processing, spreadsheets, report writer, graph¬ 
ics, and communications. 

All this. And it’s just a 603-886-1570 phone call 
away. Ask for our Marketing Department. At Datamedia 
Corporation, 11 Trafalgar Square, Nashua, New Hamp¬ 
shire 03063. 

The Datamedia 932 Supermicro. For the money, 
you just can’t beat the view. 

UNIX is a trademark of AT&T Bell Laboratories • DIBOL is a trademark of Digital Equipment Corporation 


MTAMED\A 


BtAXAMElMA 932. 
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sj^mofthe 
future is the CIES 


s>^m of today 



“Let’s wait and see what IBM does.” 

Sound familiar? Maybe some of your customers 
are holding off on a UNIX-based system pur¬ 
chase until IBM introduces its own version. 
You can’t blame them, in a way. Their 
nightmare goes something like this; 

The ink isn’t even dry on the con¬ 
tract they’ve signed with you when, 
suddenly, the new IBM is unveiled 
in all its glory. 

What a machine. It supports 12 
terminals, or maybe even 40. Not 
only that, each of the 40 users can 
run a different job simultaneously. 

What engineering. The 10 
MHz processor performs with no 
wait states. 

What a big memory. Up to 2 MB 
RAM, upgradeable to 8 MB. 

And get this. A hard disk from 84 
to 300-plus MB. Along with a 500 KB 
floppy and a 20 MB cartridge tape 
drive for backup. 

Maybe you should tell them that the 
systems of their dreams are available from 
you, today, at an affordable price. Better yet, 
they’ve already had two years of on-the- 
job experience and refinement engi¬ 
neering. They’re the 680/100 and 
680/200 from CIE Systems. 

And if they say they’re more com¬ 
fortable with a big company, tell them that 
multi-national C. Itoh & Company, Ltd., with 
$60-billion in sales and over 125 years of experi¬ 
ence, is behind CIES. 

Just write or call for the whole story. CIE Systems, Inc., 
2515 McCabe Way, Irvine, CA 92713-6579. (714) 660-1800. 

Call toll free 1-800-854-5959. In California, 1-800-432-3687. 


See us at Comdex 

Booth # 1740 GWCC East Hall 


CIES SYSTEMS SALES OFFICES 


CIES 680 is a Trademark of CIE Systems, Inc. 

UNIX is a Trademark of Bell Laboratories 
® IBM is a Registered Trademark of International Business Machines Corp. 
© 1984 CIE Systems, Inc. 

CJTCPH 

Computers 


Southwest Northeast 

2515 McCabe Way Executive Mews, M64, 

Irvine, CA 92713 1930 East Marlton Pike 

(714) 660-1800 Cherry Hill, NJ 08003 

(609) 424-6925 


North Central 

1 Cross Roads of Commerce 
Suite 305 

Rolling Meadows, IL 60008 
(312) 392-1331 


South Central 
17311 Dallas Parkway 
Suite 230 
Dallas, TX 75248 
(214) 248-8355 


Southeast 

4501 Circle 75 Parkway 
Suite 1190 A 
Atlanta, GA 30339 
(404) 953-1876 


New England 

4(X) Amherst St. 
Space #41 
Nashua, NH 03063 
(603) 881-7031 


Northwest 

2700 Augustine Dr. 
Suite 238 

Santa Clara, CA 92504 
(408) 748-0452 


England 
Beacon House 
26/28 Worple Road 
Wimbledon. SW19.4EE 
01-946-4960 
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BREAKPOINTS 


on American society. Bill S.786, The Information Age Commission Act of 
1985, would establish a 23-member panel representing industry, academia, 
labor and government. The panel would review and report on such issues as 
the steps needed to maintain TJ.S. leadership in these high-technology 
industries and development of the resources necessary to increase the 
technology’s social benefits. The bill has received the support of the 
Association of Data Processing Service Organizations and other trade 
groups.—S. Shaw 


TECH FILES: A QUICK LOOK AT INDUSTRY DEVELOPMENTS 

RANDOM DISK FILES: Aspen Peripherals Inc., Longmont, Colo., is read 3 ring an IBM Corp. 

3480-like, V^-inch, cartridge tape drive for showing at this month’s Comdex 
show in Atlanta. According to program director George Rickenberg, the 
Aspen drive will operate exactly like the IBM drive at the tape head, using 
18 parallel tracks and the new IBM cartridge. But, he says, the tape path 
and electronics will differ. Aspen is planning to use the IPI2 intelligent 
peripherals interface and is looking for controller manufacturers to support 
the drive.— C. Warren 

PRINTER FILES: Hewlett-Packard Co., Palo Alto, Calif., has developed software that makes 
Apple Computer Inc.’s Macintosh personal computer compatible with HP’s 
ThinkJet ink-jet and LaserJet laser printers. Called Jetstart and Laserstart, 
the programs are device drivers that replace the Apple Imagewriter dot¬ 
matrix printer driver in Macintosh application programs. HP says Jetstart 
and Laserstart will produce text and graphics from most application 
software that follows Macintosh printing standards. That includes Apple’s 
MacPaint, MacWrite and MacProject and Microsoft Corp.’s Multiplan, Word 
and BASIC. The non-impact printers provide low-cost alternatives for 
Macintosh users, HP says. Priced at $45 and $95, respectively, and 
including Macintosh cabling, Jetstart and Laserstart should be available 
now. HP has also introduced the ThinkJet with an RS232C interface, as well 
as its original interfaces, for $495.— D. Bright 

SOFTWARE FILES: Start-up software company Server Technology Inc., Sunnyvale, Calif., 
has developed the EasyUnk office network for IBM Corp. PCs and 
compatibles. The product adds background communications to the PC and 
uses the serial ports tfo build limited area networks that operate at 9,600 
baud. Like local area networks, Easylink permits transferring of files, 
sharing of peripherals and electronic mail communications. The company 
also plans to ship a 10-port add-on serial board by the third 
quarter.—C. Warren 
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NOTES FROM OVERSEAS: IBM Corp.’s proprietary communications standards are coming 
under increasing industry attack in the United Kingdom. The latest assault 
is from the British Microcomputer Manufacturers’ Group (BMMG) in its 
proposal to set up a public, non-profit company to create an alternative 
standard. The proposed company, to be called BMMG Development 
Enterprises, will be 75 percent owned by the BMMG, with the remaining 
equity divided among local companies opting to participate. Britain’s 
leading computer makers, ICL Pic. and ACT Pic., are said to be negotiating 
for shares. The government may also provide $1 million in funding. 

BMMG’s technical proposals for prototype communications support Open 
Systems Interconnection (OSI) protocols.—M. O’Gara 

UNIX Europe Ltd. of London, the joint venture of AT&T Co. and Olivetti 
SpA charged with promoting and supporting UNIX in Europe, has replaced 
managing director Vanni Papi with long-time Olivetti veteran Alessandro 
Osnaghi, a systems software specialist. Papi was at UNIX Europe only nine 
months. Osnaghi has designed several Olivetti operating systems, including 
the UNIX-like MOS used on the company’s ZSOOO-based Linea Uno 
machines. Papi, who went to UNIX Europe from Digital Equipment Corp. 
Europe’s large-account business, has moved to Acorn Computers Ltd., 
Olivetti’s new home computer acquisition, as the Olivetti liaison.—M. O’Gara 

Good news for European high-technology entrepreneurs may be in the 
wind. Heinz Nixdorf, founder of Nixdorf Computer AG and himself one of 
West Germany’s most successful and highly respected entrepreneurs, is 
chairing the management committee of a new venture-capital fund. The 
fund will back start-ups and help existing companies needing money for 
expansion. Based in Berlin and called the New Europe High Tech and Bio 
Tech Corp. for Innovation, the fund so far has secured $24 million from 
several large companies and banks. Meanwhile, West Germany’s finance 
minister, Gerhard Stoltenberg, has drafted a bill that would provide 
venture-capital companies with generous tax concessions, while at the same 
time making them safe investment vehicles.—M. O’Gara 

SHOW NOTES: The first Comdex show in Japan drew more than 40,000 independent sales 
organizations from Japan, Korea, Taiwan, Hong Kong, Singapore and even 
China, more than doubling the expectations of its Needham, Mass., 
sponsor, the Interface Group. More than 200 Asian companies, plus the 
Japanese subsidiaries of 30 U.S. companies, occupied 700 booths spread 
over 150,000 square feet in Tokyo’s Harumi Exposition Center, making it 
twice the size of any previous first-time Comdex. The three-day show was 
held March 26 to 28. '^he show’s success reportedly has the Interface Group 
already planning an Interface communications conference for 
Japan.—A. Kaplan 
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A computer is born to perform. No matter what 
the price. 

You, however, have practicalities to think about. Mak¬ 
ing your computer perform the way it’s meant to is one. 
Watching costs is another. And you have to blend the two 
to create the most valuable, cost effective system possible. 

CIE Terminals has a video terminal that’ll make 
you both happy. The C1T-220-I-. 

It’s a remarkably reliable piece of technology that 
yearns to show its stuff as much as the computer it’s 
hooked up to. Something they’ll both get plenty of 
chances to do. That’s because the 220-f- is so 
reliable, it’s always up and running. Which , ^ 



means your computer is, too. 

The 220-t- is compatible with the DEC VT220. But it’s 
not comparable. That’s where the plus is. You’ll find no less 
than 20 improvements and additions that make the most of 
your computer. 

And because the 220-1-’s price is in direct 
contrast to its high performance, you get the best 
value for your money. So although the computer 
doesn’t care about the cost, you don’t have to think 
about it, either. For more information on the 
CIT 220-1-, contact your distributor or CIE 
Terminals at 2505 McCabe Way, Irvine, CA 
92714-6297(800)624-2516. 


A CJTOH ELECTRCfNfCS COMfANr 


01985 CIE Terminals 


Because jour corpiter is oily as good as its peri{iierals. 
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A crash course 
in hard disk 
durability. 

Understanding hard disk durability 
involves one simple relationship: 
start/stops versus crash rate. 

In theory, thin film media are 
inherently more durable than 
disks with gamma ferric oxide 
coatings. Because thin film media 
are all hard mefal wifh no plasfic 
binders, they are more scratch 
resistant and not susceptible to 
changes in ambient humidity. 

Then why aren't all thin film 
disks automatically immune to 
head crashes? It's a matter of 
surface quality. 

AZAK thin film media undergo 
dozens of different quality tests 
to assure that the disk surface is 
ultra hard and flat. And because 
AZAK typically exceeds the 
industry's standards for start/ 
stops, its high durability means it 
retains its signal and data integrity 
permanently. 

AZAK 5 ’ 4 -inch thin film disks 
are available now for your testing 
and evaluation. For complete tech¬ 
nical information and samples, 
call 513-498-6215. Or, using 
your company letterhead, write 
Memory Products Division, 
STOLLE CORR. 1501 Michigan 
Street. Sidney OH 45365. 

AZAK 

Thin Film Media _ 

Every bit better. 
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INDEPENDENCE. 






When In The Course 
Of Business Events... 



OEMs designing business 
systems face two new 


realities. One, data processing is becoming more 


m 




Formatted 

5.0 Mbytes per 

10.0 Mbytes per 

10.0 Mbytes fixec 

Capacity 

cartridge 

cartridge 


DatalVansfer Rate 

5.0 Mbits/Sec 

9.0 Mbils/Sec 

5.0 Mbits/Sec 


distributed-more individualized work units, defined by job 
function and application, performed by more people in more 
places, demanding more independence. 

The second reality? Winchesters. This prevailing storage tech¬ 
nology is headed in a direction that’s just the opposite of data 
independence-tying users to shared storage systems, large or 
desk-top. 

Slavery By Any Name ... 

The central issue is no longer just more data. It’s more data 
dynamics. And Winchesters aren’t really dynamic at all. 
Consider "wait your turn’’ access, or the need for lots of user 
"system savvy.’’ Consider time-consuming backup and restore. 
And consider the ever-present risk of expensive head crashes. 


Average Access 50 msec 35 msec 85 msec 

Time includes settling includes settling 

Form Factor 5.25" 8'78"Half 5.25" 

Height 

The IOMEGA cartridge is the key. Now download data and 
software to a 5- or 10-megabyte cartridge, then manipulate, 
update, and upload conveniently and efficiently. The result is a 
total enterprise solution that can store applications, complex 
programs, or data sets-all of which can then be passed along 
to others without networking. And when you need more 
storage, you use more cartridges, not more hardware. 

Accept No Alternatives. 

IOMEGA’S distributed data storage solutions-full and half- 



Now consider the IOMEGA alternative. 

IOMEGA’S Distributed Data Storage: 

Freedom Of Information. 

Our family of data management/storage systems matches the 
distributed data processing reality with a new reality: 
distributed data storage-m[\\ \ 

Winchester’s, particularly | 
in access times and trans- 

can’t fioure. ^ • • 


height 8-inch 10-megabyte and a SW-inch 5-megabyte 
versions-give OEMs Winchester performance and reliability 
with floppy convenience and cost-efficiency. They are proven, 
risk-free solutions. And IOMEGA’S cartridges are the only ones 
that are truly rugged, fully interchangeable, and inexpensive. 

Now OEMs gain the freedom of designed- 
in freedom. The freedom today’s 
^ customers require. 

I , So take the liberty of call- 

ing an IOMEGA representa- 
' five today. There’s one in 

' 0 i your area. 
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Qume terminal sparks 
price war 


COMPARINO lORMMD TERMIilAI.S 




Qume QVT-101 

Esprit ESP-6110 

Screen 

14-inch, tilt/swivel 

14-inch, tilt/swivel 

Display format 

80x24 

80x24 

Programmable functions 

16 (using 4 dedicated 
function keys and 

4 arrow keys) 

14 (using numerical 
keypad keys) 

Pages of memory 

1 

1 

Interfaces 

RS232C. 

bidirectional RS232C; 
options: 20mA current 
; loop, RS422 

RS232C; 

options: bidirectional 
RS422 or bidirectional 20mA 
current loop 

Baud rates 

50-19,200 

50-19.200 

Block mode transfer 

yes 

yes 

Emulations 

Hazeltine 1500, 

Lear Siegler ADM-3A/5, 
TeleVldeo910 

Hazeltine 1500, 

Lear Siegler ADM-3A, 
ADDS Viewpoint 

Price ($) 

395 

395 


David Bright, Assistant Editor 

While manufacturers of high-end al¬ 
phanumeric terminals must worry 
about competing against personal com¬ 
puters, the main issue at the low end 
remains price. As soon as Qume' 
Corp., San Jose, Calif., recently intro¬ 
duced the industry’s first smart termi¬ 
nal priced less than $400, the OVT- 
101, Esprit Systems Inc., Melville, 
N.Y., quickly matched that by cutting 
the price of its smart ESP-6110 model 
by $100, to $395. The Qume and Esprit 
terminals boast 14-inch screens, ergo¬ 
nomic designs and various editing fea¬ 
tures. 

Vendors and analysts expect the 
price war to continue. With low-end 
terminals, “you can’t even distinguish 
between features,” claims Eileen 
Goldman, a research analyst at Inter¬ 
national Data Corp. (IDC), Framing¬ 
ham, Mass. “Pricing is the No. 1 
issue.” Therefore, she says, other ven¬ 
dors must react to Oume’s move. 
“They all want to be able to say, ‘Our 
pricing is the best in the industry,’ ” 
she adds. 

Oume’s Keith Rapp, Terminals Di¬ 
vision general manager, thinks his 
company’s bold move will help it im¬ 
mensely. “Our strategy is to gain mar¬ 
ket share and become the No. 1 termi¬ 
nal supplier in the industry,” he says. 
Rapp says Qume, an ITT Corp. sub¬ 
sidiary, has shipped over 100,000 termi¬ 
nals in the past year. Analysts agree 
that Wyse Technology, San Jose, 
Calif., is currently the leading indepen¬ 
dent terminal vendor. Wyse is shipping 
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more than 5,000 units per week, ac¬ 
cording to marketing vice president 
Larry Lummis. 

Wyse stresses price/performance 

Despite analyst Goldman’s assertion 
that all terminals in this class are virtu¬ 
ally alike, Lummis claims Wyse’s suc¬ 
cess is built on price and performance, 
not pricing alone. For example, the 
$599 WY-50 terminal (recently re¬ 


duced from $695), while more expen¬ 
sive than Oume’s new terminal, pro¬ 
vides a 132-column display and 32 
programmable functions. The Qume 
OVT-101 displays 80 columns and has 
16 programmable functions. Lummis 
says his company’s prices will come 
down, but that “there will always be 
companies with lower prices than 
Wyse.” 

Gaining greater sophistication is also 
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the strategy at another Qume competi¬ 
tor, Liberty Electronics USA, accord¬ 
ing to Ben Nourse, marketing director 
of the San Francisco company. Liber¬ 
ty’s $595 Freedom 110 terminal offers 
20 programmable functions. 

Although Nourse agrees with Lum- 
mis that Wyse and Liberty may not 
ever have the lowest prices, both ex¬ 
pect their prices to become more com¬ 
petitive. Since Wyse owns the Taiwan¬ 
ese factory where its units are 
produced, the company has significant 
leverage in adjusting its prices to fit the 
market, Lummis says. “That gives us 
control over our own destiny,” he 
adds. Nourse says Liberty will not 
lower the prices of its current line, but 
a “development priority” is to use the 
latest technology to reduce the price of 
new models. 

How low can prices go without se¬ 
verely cutting into vendors’ and dis¬ 
tributors’ profit margins? Some com¬ 
petitors suggest that the $395 price 
already is suicidal. “We really wonder 
how [Qume] can make money on that 
thing,” says Nourse. “It’s going to be 
difficult for the other manufacturers to 
[reduce prices] and have it be anything 
but a money-losing proposition.” 
Nourse cautions that the margins— 
normally 40 percent to 45 percent off 
list price—^will continue to erode and 
threaten to squeeze some distributors 
out of the market. 

None of the vendors will actually 
admit to giving smaller margins or al¬ 
lowing themselves lower profit, how¬ 
ever. At Qume, Rapp says, manufac¬ 
turing economies such as merging the 
power supply and logic board into one 
assembly allow for the low price of the 
QVT-101. But he adds that ITT’s mar¬ 
keting influence is also a help. 

Don’t overlook overhead 

Goldman at IDC agrees that the 
price war may hurt the vendors. She 
says that with overhead considerations 
like manufacturing, sales support and 
marketing, the profit margins are tight¬ 
ening. Therefore, she thinks the price 
cutting will have to bottom out at 
about $300. “The vendors are feeling 
[the pressure]. Even if you’ve dropped 
the price of your unit,^ that doesn’t 


mean the user will go out and buy 10 
instead of one,” she notes, adding that 
with the reduced revenues come re¬ 
duced profits. 

Bob Sanekoff, director of the Dis¬ 
play Terminals Industry Service at Da- 


Kathy Chin 

Contributing Correspondent 

Kay pro Corp. was one of the last 
microcomputer companies to intro¬ 
duce an IBM Corp. PC-compatible 
computer. The introduction of the 
Kaypro 16 last November barely 
stirred the hard-nosed microcomputer 
industry. After all, more than 50 
clones were already competing for 
shelf space, and few of them had a 
chance to be big sellers. 

Now, Kaypro has announced its first 
IBM PC-AT clone at $4,550—approxi¬ 
mately $1,250 less than a comparably 
configured IBM PC-AT. The Solana 
Beach, Calif., company believes that 
its new Kaypro 286i, code-named KAT 
for Kaypro AT, will offer buyers more 
for their money with more standard 
hardware features and bundled appli¬ 
cation software, which distinguishes it 
from IBM’s product. 

The “i” in the Kaypro 286i stands 
for “impressive, or improved over 
IBM,” according to David Kay, Kay¬ 
pro vice president of marketing and 
son of founder Andrew Kay. 

Paring the costs 

Like the IBM PC-AT, Kaypro’s new 
16-bit system is based on the Intel 
Corp. 80286 chip, a component that 
makes the machine operate at a clock 
speed of 6 MHz. The Kaypro chip, 
called the leadless chip carrier, is an 
older, pin-less version of the 80286. 
IBM worked with Intel to develop an 
80286 pin-grid array, a more expensive 
chip with pins that plug directly into 
the computer board instead of a sock¬ 
et. Intel marketing spokesman Bhup- 


taquest Inc., a Cupertino, Calif., mar¬ 
ket research company, is amazed at the 
price reductions. “If you had asked me 
a year ago,” he says, “I would have 
said we were going to stop at the $500 
range.” □ 


inder Solujo claims the versions per¬ 
form identically. 

The Kaypro 286i comes with 512K 
bytes of RAM and two 1.2M-byte flop¬ 
py disk drives. The computer is ex¬ 
pandable to 640K bytes of on-board 
memory using 64K-bit dynamic RAM, 
says Kaypro senior engineer Howard 
Boyle. He adds that Kaypro is not 
using the piggyback memory chips that 
IBM uses. 

Locks against tamperers 

The 286i features a key lock so that 
users can prevent tampering with their 
files. The computer has a socket for an 
80287 math coprocessor for high-speed 
computations, similar to that offered 
on the IBM PC-AT. 

The Kaypro unit includes eight card 
slots, five of which are open to the 
user. Three of the slots are filled with a 
serial/parallel interface card, a floppy 
disk/hard disk controller and a color 
card. The color card was more expen¬ 
sive than Kaypro officials projected, so 
days before the introduction, the com¬ 
pany raised the system’s price to 
$4,550 from $3,995. 

Kay says the price difference still 
makes the Kaypro 286i competitive 
with the PC-AT. At $3,995, the base 
model PC-AT includes 256K bytes of 
memory (the 286i has 512K bytes), one 
1.2M-byte floppy disk drive (Kaypro 
offers two) and eight slots, seven of 
which are available for add-on boards. 
One slot is used for the floppy disk 
controller. 

No hard disk included 

Unlike IBM, Kaypro is not offering 
a model with a 20M-byte hard disk 


Kciypro stamps a clone, 
bucnng the IBM PC-AT 
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drive, a move that was purely a mar¬ 
keting decision. Kaypro customers 
won’t need 20M bytes, maintains 
Spencer Leyton, Kaypro’s new direc¬ 
tor of sales operations. “The jury is 
still out as to who wants the memory,” 
he says. “We want to give our dealers 
flexibility. They can still sell it with 
hard disk drives from other vendors if 
they want to.” 

During the year of development, 15 
Kaypro engineers produced prototypes 
with 20M-byte hard disks to ensure 
that software would run, says Boyle. 
Software operating on the prototypes 
ran without problems, he says. 

The company was to begin building 
400 286i’s per month starting in March. 
The initial shipments were to be aimed 
at value-added resellers, says Kay. He 
believes that the model’s modest price 
and features will attract a steady flow 
of interest. Some 300 VARs such as 
Publisher Supply Center and Bellar- 
mine and Tractor Inc., sell Kaypro 
machines. 

By summer, the company may pro¬ 
duce as many as 2,000 units a month, 
“depending on the market,” says Kay. 
The company is also in the midst of 
developing a 1,200-baud modem ex¬ 
pected to sell for less than $300 for the 
Kaypro 16 and the 286i. 

Kaypro officials claim the Kaypro 
286i runs all the software the IBM 
PC-AT runs. But that also means it 
can’t run the software that the PC-AT 
cannot run, such as Ashton-Tate’s 
Framework and dBase III products. To 
run, the 286i, like the PC-AT, requires 
Microsoft Corp.’s PC-DOS 3.0, an 
operating system sold separately. But a 
bevy of application software from 
MicroPro International Corp. comes 
with the hardware. 

Following IBM closely 

Kaypro’s forceful move into IBM 
territory represents several firsts for 
the publicly traded company. Never 
before has it tracked Big Blue’s steps 
so closely. For the first time, the com¬ 
pany will offer a one-year warranty on 
the new 16-bit system, breaking from 
the 90-day guarantee on all its other 
products. Kay stresses that his compa¬ 
ny had no choice but to change its 


Kaypro’s 2861 

IBM PC-com¬ 
patible micro¬ 
computer offers 
more standard 
features than 
IBM’s PC-AT, 
such as an extra 
floppy drive and 
more memory, 
but it lacks a 
hard disk option. 



warranty since IBM started offering a 
one-year warranty. “We don’t want 
them to offer more than we do,” he 
says. 

Kaypro, like IBM, will not offer a 
monitor as standard with its product. 
Instead, Kaypro will sell its new color 
monitor as an option for $595. 

The biggest shift in the Kaypro busi¬ 
ness blueprint is its recent move to sign 
up office-supply dealers, adding to its 
more than 1,000 independent dealers. 
More than 150 office-supply stores 
have agreed to sell Kaypro products, 
says Kay. Their main interest, howev¬ 
er, has not been in the 286i, but in the 
Kaypro Business Pak, a system that 
includes an 8-bit computer, a printer 
and CP/M software. 

Meanwhile, Kaypro is still struggling 
to recover from a disastrous inventory 
buildup that caused the 600-employee 
company to lose $267,683 in fiscal year 
1984—its first loss since it began selling 
microcomputers in 1981. In 1983, it 
boasted $3 million in profits. Kaypro is 
fending off at least four lawsuits from 
stockholders who charge that the com¬ 
pany misrepresented itself when it first 


went public over a year ago. When 
Kaypro came out on the stock market, 
it introduced shares at $10 each. Kay¬ 
pro stock is now at $2.25 per share. 

Kay recently hired Leyton, who has 
had five years of management and 
microcomputer experience, to assist 
him in marketing. John Haehl, from 
Canon USA Inc., was hired last year as 
director of materials to keep an eye on 
inventory. 

Market analyst Jan Lewis of Info- 
Corp in Cupertino, Calif., says that 
Kaypro is on target in shaping up the 
management team and introducing a 
PC-AT clone. “I’m disappointed that 
Kaypro didn’t offer a hard disk option, 
but the idea of the AT clone is neces¬ 
sary in Kaypro’s next step in their 
business strategy,” she says. 

A Kaypro decision not to chase the 
XENIX market is wise, according to 
Lewis. IBM has a broader base of 
users, which include engineers who 
would be interested in XENIX, she 
says. “But Kaypro is really a small- 
business-computer maker, and busi¬ 
ness users could care less about 
XENIX.” □ 
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LeiM-frustrafed UNIX 
fincfing its market 


Michael Tucker, Associate Editor 

After years of false starts, the slow- 
maturing commercial UNIX market 
may finally be taking shape. Analysts 
suggest that 1985 is the year that UNIX 
stops being an issue and starts being an 
industry. AT&T Information Systems, 
the division of AT&T Co. responsible 
for UNIX’s promotion and develop¬ 
ment, appears to be succeeding in 
making its System V version the indus¬ 
try standard. Several hardware and 
software vendors have announced new 
System V implementations—among 
them IBM Corp.—and the UNIX in¬ 
dustry as a whole is expected to be 
worth more than $2 billion this year. 

The greatest stumbling block to 
UNIX’s commercial success has been 
its division into several mutually in¬ 
compatible factions. Now, says Brian 
Boyle, director of research for market 
researcher Novon Group, San Francis¬ 
co, “The standards issue is coming to a 
close. People are saying, ‘Yes, it’s 
going to be [AT&T’s] System V.’ ” 

To put a few teeth in the standardi¬ 
zation effort, ATTIS said it would 
work with UniSoft Corp., Berkeley, 
Calif., to develop a verification test 
software package to validate deriva¬ 
tives of UNIX System V. 

A market matures 

“This year, UNIX has done it,” says 
Novon’s Boyle. “In 1985, in terms of 
all units shipped from all vendors, 
UNIX will move as much iron as Data 
General Corp. That is, if you were to 
lump together all the machines run¬ 
ning on UNIX shipped by all vendors 
this year, then UNIX is selling as many 
computers as a major corporation. It 
looks like this year it will bring in just 
over $2 billion.” 

Part of that success reflects vendors’ 
confidence that, led by ATTIS, UNIX 
has become a coherent industry, with 
coherent standards. In the first quarter 
of 1985, ATTIS confirmed agreements 
with Amdahl Corp., Sunnyvale, Calif., 


and Microsoft Corp., Bellevue, Wash., 
to make their respective UNIX prod¬ 
ucts compatible with System V. Micro¬ 
soft, working with the Santa Cruz Op¬ 
eration Inc., Santa Cruz, Calif., will 
develop a System V version of 
XENIX, to be called “XENIX.5,” 
while Amdahl will make its mainframe 
product, UTS, equally compatible with 
System V-based software. 

Will Big Blue meet Ma Bell? 

Analysts called the Microsoft an¬ 
nouncement “extremely important for 
the entire industry,” saying that it 
means System V as XENIX.5 could 
play a role in bringing professionals’ 
desktop computers into the integrated 
office. 

“One possibility is that those folks 
are going after IBM in a big way,” says 
Peter Marvit, senior analyst at Yates 
Ventures, Palo Alto, Calif. “Suppose 
that every time AT&T goes in to bid 
on a company’s internal phone system 
it can also offer computing power as 
part of the package. So, the buyer 
could have a little [UNIX-based] com¬ 
puter on every desk instead of just a 
phone. It’s a nice edge into the office 
automation market.” 

It’s uncertain exactly what changes 
would have to be made to make 
XENIX compatible with System V. 
Some sources suggest that System V 
will have to be upgraded to match 
XENIX. In particular, they suggest. 
System V may soon incorporate 
XENIX’S record- and file-locking. 

IBM, for its part, announced a 
UNIX System V implementation in 
February. Called IX/370, the imple¬ 
mentation will run with IBM’s proprie¬ 
tary Virtual Machine (VM) operating 
system on IBM 3090 mainframes. 

While smaller IBM machines, such 
as the IBM PC/XT, have run UNIX 
System III implementations, this is the 
first time Big Blue has offered System 
V. But analysts caution that the IX/370 
implementation does not constitute an 
IBM endorsement of UNIX. 


“In general, IBM wants UNIX to go 
away, and they’re trying to contain it 
by supporting just as little of it as 
possible,” notes Laura Stuart, director 
of small systems research at the Yan¬ 
kee Group, Boston. “Their strategy is 
bait and switch: You can have UNIX, 
but gradually it leads you into VM.” 

Other standards emerge 

Outside of ATTIS, UNIX users’ 
groups are beginning to settle on Sys¬ 
tem V as the industry standard. In 
January, the standards committee of 
the UNIX trade association, /usr/- 
group, announced that it would merge 
with the IEEE UNIX standards group, 
P1003. The combined committee will 
operate under the auspices of the 
IEEE and P1003 chairman Jim Isaak, 
who is also director of product market¬ 
ing for Charles River Data Systems 
Inc., Framingham, Mass. 

In effect, the union brings UNIX 
users and UNIX producers closer than 
they’ve been. The /usr/group standards 
committee announced the merger 
shortly after ATTIS had announced 
support for a UNIX System V inter¬ 
face standard that was very similar to 
parts of a /usr/group definition of 
UNIX published in 1984. P1003 will 
also base its efforts on the 1984 /usr/- 
group definition. 

Even the scientific and academic 
UNIX communities are accommoda¬ 
ting the the System V standard. Wil¬ 
liam N. Joy, “the father of Berkeley 
UNIX” and vice president of research 
and development for Sun Microsys¬ 
tems Inc., Mountain View, Calif., has 
called for an industry-wide research 
program to make Berkeley UNIX Ver¬ 
sion 4.2 fully compatible with System 
V. 

Speaking at Uniforum, the /usr/- 
group exhibition in Dallas this year, 
Joy invited software developers and 
UNIX experts to join with Sun in what 
he calls “the New project.” The goal to 
create a “super UNIX,” extended Sys¬ 
tem V, would retain the exten¬ 
sions of 4.2 for scientific and engineer¬ 
ing applications but would run System 
V’s business-oriented application pro¬ 
grams as well. 

Uniforum attendees’ reactions to the 
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Many-ffacet0d UNIX seeks unity 


UNIX has so many different incompatible versions 
that programmers call schizophrenia “the UNIX dis¬ 
ease.” Among it’s many manifestations are: 

• Berkeley UNIX Version 4.2, also called UNIX 4.2. 
At first, AT&T Information Systems didn’t consider 
UNIX a viable product. In the late 1960s, it made the 
operating system available to academic institutions for 
research at low or no cost. At the University of Califor¬ 
nia at Berkeley, students and faculty quickly turned 
UNIX into a powerful application-development envi¬ 
ronment. Berkeley UNIX Version 4.2 has been a favor¬ 
ite of computer scientists ever since. 

• XENIX. In some ways XENIX is to commercial 
applications what UNIX 4.2 Is to scientific ones. A 
product of Microsoft Corp. and also available from the 
Santa Cruz Operation Inc., XENIX was designed spe¬ 
cifically for the business world and microcomputers. 

In the early 1980s, many observers thought It would 
be IBM’s UNIX. Now Microsoft seems to be growing 
closer to AT&T. 


• UNIX Version 7 and System III. As ATTIS realized 
the market potential of UNIX, it quickly attempted to 
upgrade and promote it. Version 7 was the first to be 
marketed commerically, and until recently the majority 
of UNIX implementations, among them XENIX, were 
based on that version. In the early 1980s. ATTIS intro¬ 
duced System III as 7’s upgraded successor. 

• UTS. UNIX entered the mainframe world when 
Amdahl Corp. Introduced UTS. In January, Amdahl 
entered into agreements with AT&T to make UTS com¬ 
patible with AT&T’s System V, and with Fujitsu Ltd., 
Tokyo, to jointly promote a “UTSA/.” 

• System V. ATTIS brought out System V In 1983 
as the form of UNIX that it hopes to make the industry 
standard for commerical purposes. System V is still 
evolving. In 1984, as Release 2, it acquired many 
4.2-like characteristics. Following agreements be¬ 
tween ATTIS and Microsoft, analysts speculate, it will 
acquire XENIX-like characteristics as well—notably, 
improved security. 



Hydra-headed UNIX has so far failed to become may play crusader long enough to bring a united 

a commercial success, chiefly due to its division UNIX into the business world, 

into mutually incompatible versions. Now, AT&T 


proposal ranged from calling it “the 
most exciting research effort in UNIX 
since the original Berkeley enhance¬ 
ments" to “a face-saving way of admit¬ 
ting the demise of 4.2." 

ATTIS’ official reaction to the pro¬ 
posal was favorable. “My overall sense 
was a positive one," says Mike 


DeFassio, ATTIS’ director of software 
system product management. “What I 
felt Joy was saying is that he and other 
developers see real benefits in building 
on a V core." 

He adds that he doesn’t see a new 
operating system as a rival to System 
V. “There will always be UNIX vari¬ 


ants on the market with tools not avail¬ 
able in System V. And there’s nothing 
wrong with that. If there were no such 
extensions, it would mean UNIX tech¬ 
nology had become static. In fact, if 
those extensions become popular, we 
have a mechanism to incorporate them 
into System V." □ 
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HEARD ON THE HILL 


Software indushy faces 
threats from overseas 


Stephen J. Shaw 

Washington Editor 

The U.S. software industry com¬ 
mands a dominant position in the 
world marketplace now, but it may be 
hard-pressed to maintain it into the 
1990s. Intense competition from for¬ 
eign suppliers, particularly the Japa¬ 
nese, and the growing problem of 
software piracy could sap the strength 
of U.S. software companies in their 
ability to compete worldwide. 

Those are some of the conclusions 
reached by the U.S. Department of 
Commerce in a new study entitled, “A 
Competitive Assessment of the 
United States Software Industry.” 
Prepared by the Office of Computers 
and Business Equipment, the report 
analyzes the strengths and weaknesses 
of the industry, examines sources of 
foreign competition and recommends 
a number of specific policies to the 
U.S. government to assist the industry 
in maintaining its leadership. 

“From the standpoint of our na¬ 
tion’s industrial strength, the U.S. 
software industry is virtually the only 
high-technology industry which has 
not seen its world leadership eroded 
by foreign competition,” the report 
says. 

Tim Miles, a Commerce Depart¬ 
ment analyst who helped write the 
report, comments: “Other countries, 
especially Japan, will make use of soft¬ 
ware-engineering tools and automated 
techniques. I’m confident that in the 
short-term the U.S. industry will be 
OK. Beyond 1990, however, there’s a 
lot of uncertainty and many un¬ 
knowns.” 

According to estimates compiled by 
the Commerce Department, the U.S. 
software industry captured 70 piercent 
of the 1983 world market, valued at 
$18 billion. U.S. software revenues 
were estimated to be 10 times larger in 
the early 1980s than those of either 


France or Japan, its closest competi¬ 
tors. More than half of U.S. revenues 
come from packaged software. For¬ 
eign competitors get most of their 
revenues from custom software. 

The world market for software is 
projected to grow 30 percent annually 
to an estimated total of $55 billion in 
1987. If U.S. companies can keep 
their competitive edge, they should 
have revenues of $41 billion in 1987, 
or 75 percent of the world market. 

The strength of the U.S. software 
industry is based on three factors: 
first, the long-term leadership of U.S. 
hardware manufacturers; second, the 
software industry’s entrepreneurial 
character and willingness to take fi¬ 
nancial and technological risks; and 
third, the size and sophistication of the 
U.S. market. 

The main threat, says Commerce 
Department analyst Miles, is software 
piracy, “rampant in certain countries, 
particularly in Singapore and Tai¬ 
wan,” U.S. vendors claim that unlaw¬ 
ful program copying is cutting their 
revenues by several billion dollars an¬ 
nually. One case cited involves a Sin¬ 
gapore company that sells a copy of a 
popular U.S. spreadsheet program. 
The price of the program in the United 
States is $500; in Singapore, it can be 
purchased for $7.50. 

“This sort of piracy is widespread 
and is having a serious ripple effect on 
U.S. companies. It cuts deeply into 
sales revenues, which means less 
money for R&D, which degrades the 
United States’ ability to remain com- 
p>etitive,’’ Miles asserts. 

Another threat to U.S. software 
leadership cited in the report is import 
restrictions imposed by many coun¬ 
tries to protect and develop local soft¬ 
ware concerns. Such countries include 
Japan, Korea and Brazil. Cheaper 
labor costs in many countries could 
eventually erode the U.S. leadership. 

The chief threat to U.S. software 


companies will come from the Japa¬ 
nese. U.S. government analysts specu¬ 
late that the Japanese will follow a 
strategy in software markets that par¬ 
allels their successful equipment strat¬ 
egy: to develop standardized, low-cost 
products that are highly reliable. Both 
culturally and technically, the study 
says, the Japanese possess the means 
to challenge the U.S. software indus¬ 
try worldwide. 

The Japanese have made significant 
gains in developing software-engi¬ 
neering tools. Nearly seven years ago, 
the Japanese government and major 
computer manufacturers began to in¬ 
vest heavily in automating software 
development. In contrast, the Com¬ 
merce Department deems as “quite 
limited” the use of software tools by 
U.S. development companies. 

The emphasis on the automation of 
software development indicates that 
the Japanese intend to turn software 
development into an applied science. 
In contrast, the report states, U.S. 
software companies consider pro¬ 
gramming a craft and believe the fu¬ 
ture of the industry lies in its creativ¬ 
ity, rather than in automation. 

U.S, software developers are typi¬ 
cally characterized as creative and in¬ 
dividualistic, but generally lacking dis¬ 
cipline. In contrast, Japanese 
programmers are seen as more disci¬ 
plined, group-oriented and more con¬ 
cerned with quality control. 

These cultural and technical differ¬ 
ences between U.S. and Japanese 
software writers may account for high¬ 
er software-development productivity 
and fewer programming errors in 
Japan. The Commerce Department 
cites estimates that claim Japanese 
programmers generate an average of 
2,000 lines of code per month, com¬ 
pared with 300 lines per month for 
U.S. program developers. And Japa¬ 
nese programmers reportedly experi¬ 
ence one-tenth the error rate in their 
programs of U.S. programmers. This 
productivity and accuracy imbalance is 
offset by U.S. software project man¬ 
agers who are seen as able to super¬ 
vise and lead software development 
teams more efficiently. 
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Human Designed S^^tems' 
HDS200 Display Terminal Family 



EASY ON 
UR EYES 




'y'§' your 


human designed systems, inc. 

3440 Market Street □ Philadelphia, PA 19104 
215-382-5000 


h-density characters make the 
easiest to work with, even if 
you work^iWith terminals all day. Our 15" monitor 
has more viewing area (62% more than compet¬ 
itive sc^^ns) so you can work comfortably. 

EASY ON 
YOUR SPACE 

A small, one-square-foot footprint lets the 
HDS200'terminal coexist comfortably with all 
your c^sktop tools. A far cry from other 15" 
idisplay^hat dominate your desk. 

CASYON 
YOUR BUDGET 

In addition to the high resolution and smal, 
^tprint that identify all terminals of tl 
^ family, each display has a unique set^f 
capabilities. The HDS200 AN^ 
terminal — 80/132 column^SO 
^latile keys, smooth s^oll, 
four pages of memory 
(opiiotrtJly eis^)rw™KNv8*.^iewports, n^tiple 
character sets and multiple computer network¬ 
ing. And only $995.* The HDS200G graphics 
terminal — all the above plus 720 x 350 high- 
resolution screen, Tektronix 4010/4014 
emulation (also Retro-Graphics, Visual, and 
others), local printer support with large buffer, 
and more. For only $1295.* And there are 
advanced APL models also. 

*Sin9le quantity price. Signilicant quantity discounts available 


easy to gut your hands on a HDS200 Display Terminal. Call 215-382-5000 or Atlanta; 404-391-9763, Boston: 617-449-6446, Detro^ir . 
313-471-2807, Los Angeles: 213-410-9454, New York Metro: 201-624-1372, Philadelphia; 215-382-5000, Upstate NY; 716-223-4490^ * v'V. ;/ 
San Francisco: 415-692-4184, Toronto; 416-362-1063 or Washington, DC; 301-670-1813 for a free trial in your office. - 
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2400 bps modems: 
Do you Really need 
another speed? 



• Is the shift from 300 to 1200 bps going to repeat itself 
at 2400 bps? The answer is both yes and no. There 
certainly are applications for 2400 bps asynch dial-up 
modems, but we shouldn’t expect 1200 bps to die 
overnight. 

• 2400 bps modems can improve throughput, thereby 
getting tasks done quicker and more economically. 
However, 1200 bps has become the virtual standard for 
professional dial-up communications, and most users 
are satisfied with it. So why consider a 2400 bps modem 
at all? 

• One reason is flexibility. If the modem you select 
operates at all three speeds (300,1200 & 2400) in 
accordance with accepted industry standards, it will 
serve virtually all dial-up applications now and in the 
foreseeable future. 

• The modem you select should be the 
MultiModem224. It is Bell 212A and 103 compatible at 
1200 and 300 bps, and CCITT V.22bis compatible at 
2400. It is also 100% compatible with the Hayes 
command set, meaning that it will work with virtually all 
communications software packages, at all three speeds. 
Other features include both synchronous and 
asynchronous operation, full intelligence and a phone 
number memory. 

• The MultiModem224 is available in both desktop and 
IBM PC'" internal card versions. (There is also a rack¬ 
mounted version for central sites.) And as a bonus, we 
provide free offers from ten of the most popular on-line 
information services, including CompuServe'" Dow 
Jones'" and The Source'" 

• A 2400/1200/300 bps modem is just a plain good 
investment. Why not let the MultiModem224 provide your 
communications for both today and tomorrow? 



The right answer every time. 


82 Second Ave. S.E., New Brighton, MN 55112 (612) 631-3550. TWX; 910-563-3610 










































MiniScribe banks on demand 
for 20M-byte, 3V2-inch Winchesters 
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MiniScribe’s model 8425 3^^-inch drive features 20M bytes of formatted 
capacity and a single-board ST412-compatible interface. 



Mike Seither 

Associate Western Editor 
and Carl Warren, Western Editor 

To date, most activity in the 3y2-inch 
Winchester disk drive market has cen¬ 
tered around lOM-byte devices. But 
MiniScribe Corp. of Longmont, Colo., 
betting that the 20M-byte IBM Corp. 
PC-AT has set the storage standard for 
the next generation of desktop com¬ 
puters, has included a 20M-byte model 
in its new M8 line of 3y2-inch Winches¬ 
ters. 

The M8 series due out this month 
consists of two drives. Model 8425 is a 
two-plattef Winchester with 20M bytes 
of formatted storage. It will be priced 
under $700 in quantities of 10,000, 
according to Robert Paul, MiniScribe 
product marketing manager. The one- 
platter model 8212 has lOM bytes of 
formatted capacity and will sell for 
under $400 in similar quantities, Paul 
says. 

Compared with the competition, 
MiniScribe is a latecomer to the 3^2- 
inch Winchester game. Companies like 
LaPine Technology Inc. of San Jose, 
Calif., Microscience International 
Corp. of Mountain View, Calif., and 
Rodime Ltd. of Glenrothes, Scotland, 
have had 3V2-inch models since last 
year. But all those drives—LaPine’s 
Ranger 3522, Microscience’s HH-312 
and Rodime’s RO-352, which is used in 
Compaq Computer Corp.’s Compaq 
Plus portable microcomputer—are 
lOM-byte devices. 

Although MiniScribe introduced a 
lOM-byte drive to compete with low- 
capacity, 3y2-inch models, the compa¬ 
ny’s strategy is to sell higher capacity 
drives. 

“We really don’t expect to ship that 
many lOM-byte, 3y2-inch drives,” says 
MiniScribe’s Paul. “The market is with 
20M bytes simply because IBM has 
established that as the desired range 
[in its PC-AT].” 

At least three other companies agree 
that 20M-byte devices will be used 


more frequently. Rodime, Micro¬ 
science and Microcomputer Memories 
Inc. of Van Nuys, Calif., have devel¬ 
oped such drives. When production 
will begin in earnest may largely de¬ 
pend on when demand materializes, 
says one marketing executive. 

An IBM contract? 

What products will impel the market 
for high-capacity drives is still a matter 
of speculation. Industry rumors say 
IBM intends to use a 20M-byte, 3^2- 
inch Winchester in a new laptop porta¬ 
ble that may be introduced this year. 
Another possibility is that the comput¬ 
er giant will use either 3V2- or 5*/4-inch 
disk drives in a replacement machine 
for the PC and the PC/XT. 

Whether IBM intends to purchase 
3*/2-inch drives from MiniScribe is not 
certain. Neither company is willing to 
discuss the matter. However, some an¬ 
alysts believe that MiniScribe is in a 


good position to get an IBM contract, 
should one surface. 

“I believe there is an arrangement 
for IBM to purchase [20M-byte, 3^2- 
inch] MiniScribe drives,” says James 
Porter, an industry consultant and 
president of Disk/Trend Inc. of Los 
Altos, Calif. “But it’s not clear for 
what machine.” 

Porter says MiniScribe is the only 
3y2-inch disk-drive maker that has the 
manufacturing capacity to meet IBM’s 
demand for 20M-byte, 3V2-inch Win¬ 
chesters. Earlier this year, says Mini¬ 
Scribe’s Paul, the company had been 
building 1,000 of the drives per month, 
and production is expected to reach 
10,0()0 per month by midyear. Another 
factor working in MiniScribe’s favor is 
its prior dealings with IBM. MiniScribe 
is one of several manufacturers, in¬ 
cluding Seagate Technology of Scotts 
Valley, Calif., and International Mem¬ 
ories Inc. of Cupertino, Calif., produc- 


MINI-MICRO SYSTEMS/May 1985 


31 




MINHVIICRO WORLD 


NEWS 


BIG GROWTH COMING FOR SUB*54NCH DISK DRIVCS 

(WORLDWIDE DISK DRIVE SHIPMENTS BY DIAMETER) 
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ing lOM-byte, 5V4-inch hard disks for 
the IBM PC/XT. 

Relies on proven designs 

The M8 family of drives, although 
new, doesn't represent a technological 
breakthrough. Rather, MiniScribe has 
elected to rely on proven designs. Both 
drives, for example, use a single-board 
interface with VLSI to reduce power 
requirements to under 12W. By com¬ 
parison, the company’s half-height, 
5V4-inch Winchesters require between 
14W and 17W. The M8 line also uses 
MiniScribe’s rack-and-pinion linear- 
stepper actuator, which the company 
has used in other drives. And, to en¬ 
sure compatibility with existing con¬ 
trollers, the new drives have been de¬ 
signed with the industry-standard 
ST412 interface in mind. 

Since the drives are expected to be 
installed in small desktop computers 
and portables, MiniScribe has taken 
mounting and shock protection into 
consideration. Unlike similar 5‘/4-inch 
drives, MiniScribe's 3V2-inch Winches¬ 
ters can be mounted in any position— 
except upside down—and withstand up 
to 40Gs of shock when not running. 

The introduction of the M8 Win¬ 
chesters comes at a time of more talk 
about SVz-inch drives than actual de¬ 
mand. In 1984, shipments of 3V2-inch, 
hard disk drives totaled about 100,000 
units, says Disk/Trend’s Porter. By 
comparison, manufacturers shipped 
more than 2.5 million 5%-inch Win¬ 
chesters last year. But Porter and other 
analysts are optimistic about the pros¬ 
pects for the smaller drives. Porter 
forecasts about 500,000 3y2-inch drives 
will be shipped this year and that ship¬ 
ments will climb to 1.6 million units in 
1986. 

Ray Freeman, a disk drive consul¬ 
tant in Santa Barbara, Calif., believes 
shipments of the 3V2-inch drives will 
outnumber those of 5V4-inch devices 
before 1988. The reason? ‘it’s impos¬ 
sible to stop down-sizing systems,” 
Freeman says. ‘‘There is tremendous 
pressure for systems to be ever more 
compact and the disk drive is one of 
the biggest components.” 

Others seem to agree about the 
prospects for the smaller drives. In a 


recent report, the Santa Clara Consult¬ 
ing Group said the sub-5-inch, rigid- 
drive market in the United States will 
have a 90 percent compound growth 
rate through 1989. That figure com¬ 
pares to a growth rate of 18 percent for 
5*4-inch media during the same peri¬ 
od, according to the company. 

Pruning operations 

MiniScribe, which posted a $5.7 mil¬ 
lion loss in 1984 on revenues of $123 
million, in March terminated 450 
workers at its Colorado facilities. The 


company has moved its manufacturing 
operations to the Far East because of 
pressure from competitors. MiniScribe 
has established a printed-circuit board 
assembly plant in Hong Kong and final 
drive assembly, including the M8 line, 
is now taking place in Singapore. 

‘‘Ability to deliver” is one of the 
company’s main concerns for the im¬ 
mediate future, says MiniScribe’s Paul. 
If the analysts’ predictions are correct 
and shipments of 3*/2-inch drives triple 
by next year, MiniScribe could be in a 
good position. □ 


FORGET SOMETHING? 

Did you forget to fill out the requalification card attached to the front 
cover? If you did, please turn back, fill it out and mail it to us right away 
so you will be sure to keep your free subscription to Mini-Micro Systems. 

DON’T MISS OUT 

If the reader qualification card is missing from the back of this issue, re¬ 
quest one from Mini-Micro Systems' subscription office, 270 St. Paul St.. 
Denver, Col. 80206, phone; (303) 388-4511. 


32 


MINI-MICRO SYSTEMS/May 1985 









































































A REVOLUTIONARY 
PROFESSIONAL. 


The sharpest color graphics possible, 
a broad range of industry-standard 
software, and powerful computing ca¬ 
pabilities now can be at your desk 
with a revolutionary professional col¬ 
or computer from DATAPOINT the 
VISTA-PC 

A state-of-the-art member of our 
new PRO-VISTA’^ family of hardware 
and software for the modem office, 
the VISTA-PC gives you financial 
modeling, spreadsheet, and personal 
database applications supported by 
high-quality business graphics Inno¬ 
vative technology enables the easiest 


possible access to word and data 
processing And the VISTA-PC 
operates as a standalone worksta¬ 
tion. as part of a workstation cluster 
in a department or work group, or as 
part of an ARC '* (Attached Resource 
Computer ") local area network 
The VISTA PC can be either a first 
step toward an automated office or a 
component of our leading-edge 
PRO-VISTA family. It is compatible 
with existing DATAPOINT equipment 
and communicates with systems 
marfe by other manufacturers When 
attached to an ARC local area net¬ 


work It can be part of a system that 
grows as far and as fast as your busi¬ 
ness grows 

DATAPOINT IS a specialist in inte¬ 
grating state-of-the-art local area 
networks and office systems. We 
sparked a revolution in business com¬ 
munications with ARC. the first and 
most thoroughly proven local area 
network in existence, and today we 
continue to lead that revolution. If 
you re ready to join the DATAPOINT 
revolution, talk to our worldwide sales 
and service force about the VISTA-PC 
()rofessional color computer. 


INTRODUCING THE DATAPOINT 
VISTA-PC COLOR COMPUTER. 
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Only from Topaz 


including Powermaker" Micro UPS 


Hic) Yc ill a class by tlicmsclvcs. 

Ibpaz Uninterruptible Power Systems 
arc valued tliroiigboiit tlie world for their 
high reliability, high eftieieney and qiialit)' 
construction. 

All liipa/ Uninterruptible Power Sys¬ 
tems deli\’er pure, continuous computer- 
grade power, regardless of tlie condition of 
tlie A(; power line. \bur computer stays 
on-line during blackouts, brownouts, sags, 
surges, and jiower-line noise disturbances. 
In other words, a Uipaz I IPS makes po\N er- 
related computer problems disap|x*ar. 

Peril kI. 

Available in micro, mini, and ,su|xr-mini 
miKlels, there’s a liipaz UPS .s|x*citically de- 
.signed for your ecjuipment. 

find out more almut our 
computer-grade Uninterruptible 
, Power S)’.stems. (]all us toda\' at 
(619) 279-0831, or contact your 
kxal St|uare 1) distributor. 


Excellence in ('.onipnier Power 
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Multiple-device subsystem 
links to most hosts 


Carl Warren, Western Editor 

Acknowledging the growing accept¬ 
ance of the small computer systems 
interface (SCSI) bus design, Emulex 
Corp., Costa Mesa, Calif., has intro¬ 
duced Decathlon, the first packaged 
subsystem to employ a full SCSI imple¬ 
mentation. The subsystem also is the 
first to improve system capabilities by 
accommodating three disk and tape 
peripherals. Up to now, such subsys¬ 
tems handled only two peripherals. 

“This is a full SCSI implementa¬ 
tion," says an industry observer, “not 
a hybrid of SASI. The advantage of 
full SCSI is that as your system grows 
and you need all the bells and whistles 
that SCSI offers—arbitration, discon¬ 
nect/reconnect, copy—they’re all 
there." 

SASI stands for Shugart Associates 
systems interface, an intelligent inter¬ 
face bus design that preceded SCSI. 


“Arbitration,” “disconnect/recon¬ 
nect" and “copy" are special SCSI 
command and bus arbitration func¬ 
tions, for which SASI has no compara¬ 
ble commands. 

The Decathlon subsystem fits in a 
standard 19-inch rack or a tower enclo¬ 
sure. Its three peripherals can be a mix 
of 5y4-inch Winchester disk drives, 
ranging in capacity from 36M to 1 lOM 
bytes, and a %-inch streaming car¬ 
tridge drive. The Winchester disk 
drives use either the standard ST506 
interface or the enhanced small disk 
interface (ESDI). As part of its pack¬ 
age, Emulex provides the 60M-byte 
Cipher Data Products Inc. model 540, 
but streaming cartridge drives from 
other manufacturers can be used. 

To provide maximum flexibility to 
system integrators, the Decathlon ties 
into the system host via four SCSI host 
adapters. These are the models UC03, 
UC13, IBOl and MBOl. 


The model UC03 matches up to the 
Digital Equipment Corp. Q-bus and to 
the Micro PDP-11 bus; the model 
UC13 is for the DEC Unibus. Both 
adapters have provisions to emulate 
the DEC mass storage control protocol 
(MSCP), eliminating the need for 
changes to the operating system. 

The model IBOl adapter for the 
IBM Corp. series of personal comput¬ 
ers—PC/XT and PC-AT—provides full 
support for the PC-DOS 2.0 operating 
system and Digital Research Inc.’s 
CP/M-86 version 1.1. 

The model MBOl, designed for the 
IEEE 796 Multibus, provides software 
support for Microsoft Corp.’s XENIX 
operating system. 

According to Ed May, Decathlon 
product specialist, the product’s full 
implementation of SCSI “can be used 
or ignored, but they don’t have to be 
added in later with new firmware." 

Emulex provides a lOK-byte data 
buffer that May says lets the streaming 
tape operate at full efficiency in an 
off-line backup mode. 

Controllers integrated 

The 48-pound Decathlon incorpo¬ 
rates a 138W power supply that can 
support the three peripherals and has 
integrated controllers for both the disk 
and tape. 

The disk controllers, all Emulex 
products, are the Medalist, which pro¬ 
vides SCSI to the 5y4-inch disks’ ST506 
interface, and the Champion, which 
provides SCSI to the ESDI. 

The tape controller is the Emulex 
Titleist, which provides automatic 
read-after-write verification. It is avail¬ 
able in three models: the MTOl, which 
has the Cipher interface and uses the 
Quarter Inch Cartridge (QIC)-24 media 
format; the MT02, which provides in¬ 
terface compatibility to OIC-36-type 
drives like those offered by Archive 
Corp. and Wangtek Corp.; and the 
MT03, which supports Tandberg Data 
Corp.’s OIC-44-compatible drive. 

Emulex’s competition includes 
Qualogy Inc., San Jose, Calif., the 
maker of Cyclone, a two-peripheral 
subsystem. 

Cyclone is specifically for DEC sys¬ 
tems, which means it does not employ 
SCSI. A spokesman for Qualogy says 
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The Decathlon fits either a rack-mount, 5^M-inch-by-19-inch-by 
23y^-inch configuration or a 24^k-inch-by-6-inch-by-30^/2-inch tower 
configuration. The packaged subsystem supports up to three 
high-capacity storage devices, including Winchester disk drives and 
VA-inch streaming tape. 
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the company isn’t keen on SCSI be¬ 
cause the bus design tends to be slower 
than direct host-to-peripheral interfac¬ 
es. Oualogy plans to offer the Cyclone 
system for DEC’S MicroVAX mini¬ 
computer. 

A Decathlon, with two Maxtor 


Corp. llOM-byte, 5*A-inch Winches¬ 
ters and a 60M-byte Cipher */4-inch 
streaming drive with integrated Medal¬ 
ist and Titleist controllers, is priced at 
$15,425. A comparable Qualogy Cy¬ 
clone with a 119.9M-byte Winchester 
and 16.25M-byte tape drive is priced at 


$12,295. 

The Decathlon requires the SCSI 
adapters, which can be purchased from 
Emulex or built by the integrator. The 
Cyclone plugs into existing controllers 
with no modification of the hardware 
or software. □ 


5 y 4 -inch ¥fincheslers poised 
to exceed 300M-byte storage 


Carl Warren, Western Editor 

Anticipating a demand from system 
integrators for more capacity in 5*/4- 
inch Winchester disk drives, suppliers 
like Siemens Communications Systems 
Inc. and Maxtor Corp. are producing 
drives that can be pushed well above 
300M bytes. 

Siemens Memory Products Division, 
Westlake Village, Calif., recently in¬ 
troduced the MegaFile series of Win¬ 
chester drives. Other producers be¬ 
sides Maxtor of San Jose, Calif., 
include Advanced Storage Technology 
Inc., San Jose, Calif., and Applied 
Information Memories, Milpitas, 
Calif. 

Siemens’ MegaFile has three models 
offering unformatted capacities rang¬ 
ing from 102M to 306M bytes. The 
306M-byte drive’s capacity can be ex¬ 
tended to 450M bytes by increasing the 
tracks per inch (tpi) from the current 
1,206 tpi to 1,650 tpi. The three Mega¬ 
File models are the Model 1100, with a 
102M-byte capacity, for $2,450; the 
Model 12(K), with 204M bytes, for 
$3,300; and the Model 1300, offering 
306M bytes, for $3,900. 

Waiting for a market 

Industry observers say Siemens has 
not gone to higher tpi yet because, so 
far, demand is not there. “It’s antici¬ 
pated,” says one observer. “The mar¬ 
ket has not quite materialized. What 
Siemens and some of the others have 
done is position themselves to get into 
that market when it does materialize.” 

To get higher tpi, says Trevor D. 


Constable, vice president of sales and 
marketing for Siemens, “requires the 
use of thin-film heads and media and 
better [servo-writing] methods.” 

Siemens is believed to be the first 
drive manufacturer to use both dedi¬ 
cated and embedded servo-writers in 
their drives—a technique designed to 
make more precise the positioning of 
the read/write head. 

In addition, Siemens uses a proprie¬ 
tary spindle design that provides direct 
grounding of the platter stack. Many 
other drives use the spindle bearing as 
the grounding point. Direct grounding, 
explains Constable, eliminates bearing 
pitting caused by static discharge. Pit¬ 
ting, prevalent in many Winchester 
designs, increases spindle wear. 

Brake time is 10 seconds 

To avoid damage to the heads when 
the drive is shut off, Siemens uses a 
mechanical brake with a solenoid to 
physically stop the spindle. Most drives 
employ back electromechanical force 
(EMF) to pull the heads back and stop 
the spindle. Constable claims this typi¬ 
cally takes up to 30 seconds and fre¬ 
quently causes the heads to land out¬ 
side the safe zone. “We use the back 
EMF to pull the heads and, once in the 
safe zone, issue a spindle-stop com¬ 
mand that brakes the drive in about 10 
seconds,” says Constable. He says the 
amount of time the heads spend on the 
media surface is directly related to the 
mean time between failures of the 
drive. 

As areal density (tpi times bits per 
inch) increases to above 20M bits per 


square inch in these super-high-capaci¬ 
ty Winchesters, suppliers strive for 
greater efficiency through increased 
data-transfer rates. 

For starters, disk-drive makers say 
the 5M-bit-per-second (625K-byte-per- 
second) transfer rate of the standard 
ST506 interface no longer is fast 
enough. One way to get more speed is 
to design drives with the enhanced 
small disk interface (ESDI), used by 
Siemens, Maxtor and Advanced Stor¬ 
age, which supports transfer rates of 
1.2M bytes per second. 

Other solutions to the speed issue 
include a scaled-down version of the 
standard storage module device 
(SMD) interface used by Applied In¬ 
formation Memories in its Dart series 
of drives. The SMD transfer rate also 
is 1.2M bytes per second. 

The long-term solution may lie in 
the emerging intelligent peripheral in¬ 
terface (IPI), which promises 3M-byte- 
per-second data-transfer rates. The 
problem is that widespread implemen¬ 
tation of IPI is at least three years 
away, according to I. Dal Allan, pub¬ 
lisher of ENDL Inc.’s newsletter. 

Siemens is happy it picked ESDI 
over SMD. “We don’t feel SMD is 
applicable to small drives,” says Sie¬ 
mens’ Constable. “To match up to the 
systems being designed today, a lot of 
intelligence has to go into the drive. 
ESDI provides that. ESDI should be 
workable for the next couple of years.” 

Although the Siemens drives are 
sold by the company’s California sub¬ 
sidiary, they are built by Siemens in 
Munich, West Germany. □ 
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At2400bpsy Rijitsu says 
performance twice as fast 



EWIULEX HAS 
THE CORHERSTOHE 
FOR SYSTEM BUIIDIHG 
FLEXIMIITY. 






ANDlWE’VE GOT AUTHE OTHER 
BUIIDIIIG BUKXS^TOa 



SCSI BUS 


SABRE 

JAVELIN 

DECATHLON 


WINCHESTER 

DISK 


i/INCHESTER 
DISK 


Va" 

STREAMING 

TAPE 


HOST ADAPTER 

• IBM PC, /XT PC/AT 

• QBus 

• Unibus 

• Multibus I- 

• Other I 


JTER/ 
MICROCOMPUTER 


THE SCSI POTEIinM.THERE'S PLENTY OF It 

SCSI allows you system building 
ease and maximum flexibility through 
the use of a common I/O bus and 
standard peripheral interface. All 
Emulex/SCSl-based products fea¬ 
ture these enhancement benefits. 


FEOURE 

Arbitration 


Disconnect/ 

Reselect 


Copy 


Search 

Data 


Reserve/ 

Release 


BBMHT 

Permits concurrent I/O oper¬ 
ations between different devices 
by prioritizing bus usage. 
Maximizes bus utilization by 
providing devices an orderly 
scheme to release and regain 
bus control. 

Permits data transfer between 
devices without host 
intervention. 

Used to search one or more 
logical blocks for less than, 
greater than or equal to 
a specified data pattern. 

Device can be reserved for 
exclusive use by a single host 
in multiple host configuration. 


With Emulex’s SCSI products as the 
cornerstone for your mini/micro 
computer systems, you can con¬ 
tinue to build on your investment. 
Our SCSI-based products offer you 
convenient building blocks with 
which to assemble, update, mix or 
interchange different types of 
peripheral storage devices to your 
computer system. Couple that with 
the industry’s widest range of 
advanced products and you have 
the single best source for your 
system building needs. Products 
with performance, quality and 
reliability that's unsurpassed. 

PUT MORE INTO YOUR SYSTEMS YVITH 
EMULEX/SCSI MICRO SUBSYSTEMS. 

Compact, versatile Emulex/SCSI 
micro subsystems provide you a 
variety of cost-effective storage and 
backup devices. Choose the enclo¬ 
sure you desire—desktop, rack or 
tower-disk size—36, 67 or 110 MB 
formatted capacity-and the type 
of backup most meaningful to your 
application. Top that off with the 
ability to interface virtually any CPU 
type and you have a powerful and 
complete storage solution. 

SABRE, combines on-line 
storage and file backup capability 
in a compact unit housing a 534" 
Winchester disk drive and an 8" 
removable cartridge disk. 

Javelin, an extremely versatile 
storage system designed to satisfy 


a wide range of OEM and end 
user applications. Space accommo¬ 
dations for two SCSI peripherals, 
either one 5)4" disk drive and one 
60 MB 34" cartridge tape streamer, 
or two disks. 

Decathlon, available in a rack 
mount or an attractive tower/pedestal 
model, contains up to three 534" 
peripherals, with a choice of Win¬ 
chester disks and a 60 MB 34" 
streaming tape drive. 

EMULEX'S HOST MMPTERS CAN FIT 
SCSI INTO YOUR PLANS. 

Emulex/SCSI host adapters are 
available for QBus and Uni bus 
systems, IEEE 796 Multibus systems, 
the IBM PC/XT and PC/AT and 
compatibles. We’ve designed these 
host adapters to take full advantage 
of the versatility and high perfor¬ 
mance of the SCSI. 


High Level Provides host with device 

Command independence for a given 

Set type of device. 

GET MORE imO YOUR SYSTEMS WITH 
EMULEX/SCSI CONTROLLERS. 

Our Medalist and Champion SCSI 
controllers can interface any ST506 
or ESDI 534" Winchester disk drive. 
And ourTitleistcan interface most 34" 
streaming tape drives. 

EMULEX CAN FIT SCSI INTO YOUR PLANS. 

If you’re looking for a solid corner¬ 
stone and the widest range of build¬ 
ing blocks to put together powerful 
and efficient mini/micro subsystems, 
then talk to Emulex. 

For detailed information on 
Emulex/SCSI products, call toll free 
(800) 854-7112. In California (714) 
662-5600. Or write: Emulex Corpo¬ 
ration, 3545 Harbor Blvd., PO. 

Box 6725, Costa Mesa, CA 92626. 
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□ Yes! Please send me your new Micro Products Handbook. 

My needs are; Immediate □ 60-120 days □ Info, only □ 
Have Salesman call □ Quantity per year:_ 

Specify Computer/Peripherals in use or planned; 

□ DEC_□ Multibus_ 

□ IBM_□ Other_ 



Name_ 

Title_ 


Phone 


Company- 

Address_ 

City_ 


_ State- 


-Zip- 


I_MM_I 


IBM PC, XT AT are registered trademarks of International Business Machines Corporation. 
QBus and Unibus are registered trademarks of Digital Equipment Corporation. 
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When Irwin came out with the Irwin 110 and 210 tape drives, 
both of which fit 10 megabytes of formatted capacity in a 
DC-lOOd^*^ cartridge, a lot of people said we bit off more 
than we could chew, 

A lot of people ate their words. 

Now we’re backing you up with the Irwin 125 tape 
drive—20 megabytes of formatted data on a DC-1000 
cartridge. 

The Irwin Recipe: Simplicity, Reliability, 
and Ease of Use. 

Because the Irwin 125 has a standard minifloppy interface, it 
daisy chains right onto your existing controller — without 
any additional cables, controllers or hardware. Add a simple 
software driver and an applications program for file transfer 
or streaming, and the Irwin 125 is ready to go. 

And if you are PC DOS compatible we II provide you 
with all the software required—without charge! 

Irwin’s closed-loop servo technology guarantees sim¬ 
pler operation, media interchangeability and greater relia¬ 
bility. With an error rate of 1 in 10" and MTBF greater than 


12,000 hours, the Irwin 125 is one of the most reliable, trouble- 
free back-up drives available anywhere today. 

The Biggest Surprise is the Little Price. 

Best of all, the cost of the Irwin 125 tape drive is about the 
same as a floppy disk drive. And it provides from 20 to 40 times 
the storage capacity on a single cartridge. 

For those who don’t need 20 megabytes of storage capac¬ 
ity, there’s the Irwin 110, a 5 Vi -inch half-high and the Irwin 
210, a 3 -inch form factor. We put a big byte in every backup 
we build. 

If we’ve whetted your appetite, perhaps it’s time you 
ordered a 125 tape drive for evaluation. 

Irwin Magnetics. We back you up with integrity. 

The DC-IOOO, 185 feet of .150’’ width tape, isa trademark of the 3M Company. 


Irwin Magnetics 

2311 Green Road 

Ann Arbor, Michigan 48105 

313/996-3300 

TWX 810-223-6050 
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Apple vs* IBM: If you can^t 
becrt ^em, |oin ^em 


David Bright, Assistant Editor 

Has Apple Computer Inc. conceded 
victory to IBM Corp. in the office 
personal computer market? Apple, 
which had been pushing its Macintosh 
personal computer as a total alterna¬ 
tive to the IBM PC, recently changed 
its strategy to one of coexistence with 
IBM. The new strategy was revealed 
with the announcement of Apple’s 
Macintosh Office business environ¬ 
ment. Among the new and forthcom¬ 
ing products announced for Macintosh 
Office are networking equipment for 
linking the resources of Macintoshes 
and IBM PCs. 

This policy shift is not a major con¬ 
cession to Big Blue, say many analysts, 
‘i don’t think that Apple is giving in to 
IBM,” comments Michele Preston, 
senior vice president at New York fi¬ 
nancial analysts L.F. Rothschild, 
Unterberg, Tbwbin. She says the 
planned IBM PC connection is a smart 
move because it broadens the Macin¬ 
tosh’s appeal to large corporations. 

War is over, says analyst 

Strongly dissenting, however, is 
George Colony, president of Forrester 
Research, Cambridge, Mass. “It’s 
over,” he states. “IBM has won.” The 
problem is that Apple is in the “dark 
ages” as far as communications is con¬ 
cerned, he says. What Apple should 
do. Colony says, is develop its own 
distributed, multiuser systems. “You 
can’t grow office systems with work¬ 
stations,” he maintains. 

Despite the controversy, first-year 
sales of the Macintosh reached approx¬ 
imately 250,000 units. “What sold it 
was the sizzle,” observes Charles 
Pesko, president of market consultant 


C. A. Pesko Associates, Marshfield, 
Mass. Pesko says the Macintosh’s small 
size, graphics capability and ease of 
use made it an attractive alternative to 
the IBM PC. 

Now, in a stepped-up effort to fur¬ 
ther penetrate business markets, 
Apple is promoting the Macintosh as 
the core product of the Macintosh Of¬ 
fice. Products announced with the 
Macintosh Office include the Apple- 
Talk Personal Network for connecting 
32 devices and the $6,995 LaserWriter 
laser printer. Due later this year are 
file servers and the IBM PC-related 
products, some of which, like Sytek 
Inc.’s link between AppleTalk and 
IBM PC networks, are being devel¬ 
oped by third parties. 

With the new products. Macintoshes 
will be able to access data from IBM 
PCs, and IBM PCs will be able to tap 
into AppleTalk networks and share the 
LaserWriter. The LaserWriter has re¬ 
ceived high marks from analysts. 

The IBM-related products won’t be 
available until the second half of this 
year, however, so they will not be an 
immediate factor, notes analyst Pres¬ 
ton. 

Another analyst, Esther Dyson, 
president of EDventure Holdings Inc., 
New York, agrees that Apple’s inten¬ 
tion of coexisting with IBM is “realistic 
and sensible.” But she also emphasizes 
the importance of AppleTalk, which 
distributes the resources of all the 
Macintosh products—computers, 
LaserWriters, file servers and disk 
servers. 

A key to Apple’s attempted drive 
into corporations is the IBM PC con¬ 
nection, according to Raymond Falls, 
an associate editor at Datapro Re¬ 
search Corp., Delran, N.J. That strate¬ 


MACINTOSN CHAMS 
TM IBM PCs 

(WORLDWIDE UNIT SALES, THOUSANDS) 


1529 



SOURCE FUTURE COMPUTING INC 


gy shows that Apple is “willing to 
cope” and should help Macintosh find 
its way into more corporations, he 
says. 

But Colony at Forrester Research 
insists that Apple will have trouble 
reaching the larger corporations. His 
company’s projections show Macin¬ 
tosh sales reaching 450,000 in 1985— 
50,000 fewer than predicted by Future 
Computing Inc., Dallas. Further, Col¬ 
ony says, only about 75,000 of those 
Macintoshes will go to Fortune 1,000 
companies. □ 
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CAM7 BOH TO mnm. 


In a world full of imitators, 
it's an easy mistake to assume 
that any terminal that looks like 
a VT200™ will perform tike a 
VT200. After all it’s no major 
task to imitate the most super¬ 
ficial features of a video display 
terminal. 

But there’s one test of a video 
terminal that simply can't be 
judged in a 15 minute danon- 
slration. 

The toughest test of all The 
test of time. 

While other display terminals, 
were designed to impressyou in • 
the showroom, Digital’s VT2Q0 


more lasting impression. 1b keep 
you comfortably productive 
years down the road. 

That’s what inevitaWy sepa¬ 
rates an industry standard from 
the rest. 

And why so many profes¬ 
sionals return time and time 
again to products with the Digital 
logo. 

miuomiiOGO 
MEANS um mm 
PNODucmrY. 

Ift no coincidence that the: 
YT2b0famHy ywas designedly 
engineers who, like end usei^ sit 


in front of display terminalsdgy in 
andday out. Th^'ve discovered 
the shortcomings, the idiosynaa- 
sies and all the subtle little prob¬ 
lems that can end up robbing you 
of productivity. 

As a result, some of the 
VT200^ best featuresare ergo¬ 
nomic. The angle of the screen. 
The sculpture of each key. The 
design of the k^pad. 

These are the thingsthat be¬ 
come most apparert ^er hours 
of prolonged use. And oftenspell 
the dil^ence between aterminal 
ttiatfe a genuine product! viy tool 
and one that’s-quiteliterally T a: 

pain ih the neck. . . ^ 

■ Trie faerie'; the VT^fe ^gb-. - 


nomic design and the resulting 
ease of use were two of the 
reasons it \won the International 
Design Award, in both 1983 
and 1984. 

THE DienAl LOGO 

EEEAMSIONCTEIIM 

COMmaUTY, 

Whether you’re looking for a 
terminal for your VAX,™ DECsys- 
tem or PDP-11™ based system, 
the VT200 has a rather obvious 
advantage over any other termi¬ 
nal you might consider 

Webuiltfhehost. As well as 
thb other peripherals you’ll 
be using. 


iijnii-Mir 







So it only makes sense that 
our video terminals are substan¬ 
tially more compatible up and 
dow/n the Digital family line. Each 
new generation, for example, 
brings with it all the important ele¬ 
ments from previous generations. 
Which is why you’ll find some of 
our customers using 10 year-old 
VT52™ terminals with brand new 
VAX systems. The simple fact is. 
Digital has always been commit¬ 
ted to protecting your investment 
with every move you make. 

In addition, our breadth of 
product line means Digital can 
provide you with a total solution. 
Hardware, software and periph¬ 
erals. And \while single sourcing 
is not an end in itself, it certainly 
provides an extraordinary mea¬ 
sure of convenience, compatibil¬ 
ity and reliability. Particularly 
when the single source is Digital. 

' -A’ ^ . 


THE DIGITAL 1060 
MEANS LONG TERM 
REUABIUTYAND 
SUPPORT. _ 

When asked to single out the 
strongest feature of Digital’s video 
terminals, many users point to the 
most visible asset of all. Durability. 

Over the years, we’ve heard 
some pretty gruesome stories 
about the ordeal our terminals 
have endured. Like coffee that 
was spilled on keyboards. Or 
cables that were inadvertently 
ripped from their ports. They’ve 
even survived trial by fire. While 
it’s unreasonable to expect even 
the toughest video display to 
come through every major 
trauma unscathed, it’s comforting 
to know your terminal has a repu¬ 
tation for survival. 

It’s equally comforting to 
know you’ve got a support team 
behind you every step of the way. 

, A support team rated the best in 



the business by users? They’re 
there for everything. Not just the 
repairs, but system design, 
training, updates, educa¬ 
tion and seminars. All to 
make sure you get the 
absolute maximum from 
your video terminals. 

Today, tomorrow, and years 
down the road. HP 




BEST ENGINEERED 
MEANS ENGINEERED 
TO A PLAN. _ 

TheVT220,™VT240,™and 
VT241,™ like every Digital hard¬ 
ware and software product, are 
engineered to conform to an 
overall computing strategy. This 
means our products are engi¬ 
neered to work together easily 
and expand economically. Only 
Digital provides you with a single, 
integrated computing strategy 
from desktop to data center. 

For a detailed brochure or 


more information, as well as the 
name of the Authorized Terminals 
Distributor or Digital Representa¬ 
tive near you, call 1-800-DIGITAL, 
extension 702. Or write Digital 
Equipment Corporation, 129 
Parker Street, Maynard, MA 
01754. 


THE BEST ENGINEERED 
COMPUTERS 
IN THE WORLD. 


SDimasa 
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16-user support * Full-function relational DBMS 
* SNA, Ethernet, X.25 * Scientific languages 


The new Perkin-Elmer 3203 fits 
a lot into a little package. Designed 
to fit the office, laboratory or factory 
environment, it fully supports up to 
16 users — at the lowest cost per 
user in its class. 

And the 3203 is a full member of 
our Series 3200 family of supermini¬ 
computers. So as your application 
grows, your computer can too, with¬ 
out sacrificing software or peripherals. 
Mainframe-class software 
Tailored for real-time applications. 


the 3203 runs not just a subset, but 
full versions of powerful Perkin-Elmer 
software. Like a complete relational 
database manager. Comprehensive 
networking. Even our high perform¬ 
ance scientific languages. 

That’s real supermini versatility 
now and for the future, at a price 
starting as low as $10,292.* 

Featuring up to 4MB of memory, 
170 MB fixed disk storage, a 
cartridge streaming tape, plus an 
SCSI bus for peripheral flexibility, this 


low-cost entry into Perkin-Elmer 
computing is easy to install, 
configure and use. All in all, a 
very fitting choice. 

Fit us In: 

1-800-631-2154. 

Or contact the Perkin-Elmer 
Corporation, Two Crescent Place, 
Oceanport, NJ 07757, 
(201)870-4712. 

*OEM quantity 100; single unit price $16,600 
(U.S. prices only) 


PERKIN-ELMER 
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Japanese pioneering 
in erasable optical disks 


Denise Danks 

London Correspondent 

Japanese companies came late into 
the world disk drive market, and only 
with the 3*/2-inch floppy drive have 
they become a real force, analysts say. 
But some observers feel Japan could 
come close to monopolizing the next 
generation of devices—the erasable 
optical disk drive—partly because of 
the need in Japan to adequately handle 
complex ideograms. 

Although Sony Corp. and Hitachi 
Ltd. are the only companies to have 
previewed products so far, a host of 
others are working on the technology 
including Fujitsu Ltd., Matsushita 
Electric Industrial Co., Sharp Corp. 
and Toshiba Corp. 

Sony announced a 12-inch erasable 
drive last October and already claims 
to be shipping production units. Sony 
had intended to start volume produc¬ 
tion in the first quarter of this year, 
and Hitachi, which is using the same 
technology on a 5-inch platter with 
550M bytes of storage on each side, 
claims to be close behind. 

Matsushita aims to have production 
models of an 8-inch erasable drive with 
7(X)M bytes per side out this year. 
Other companies such as Toshiba 
Corp., Sharp and Pioneer Electric 
Corp. appear further behind. But in 
the United States, only 3M has dis¬ 
cussed plans for erasable optical 
media. 

A domestic need filled 

Raymond Freeman Jr., of Santa 
Barbara, Calif., analyst company. 
Freeman Associates, thinks the Japa¬ 
nese are pursuing optical disk drives 
not just because of the potentially vast 


world market, but also because they 
fulfill an important domestic linguistic 
need. 

“The Japanese have long faced a 
data-storage problem associated with 
their language’s character set. Unlike 
English characters, these need a bit¬ 
mapped picture demanding very large 
amounts of disk capacity. This is just 
what optical technology offers,” says 
Freeman. 

Erasable drives outside Japan 

The effort going into erasable opti¬ 
cal drives outside Japan seems to be 
much smaller in comparison. 

The Optical Storage International 
joint venture company formed by NV 
Philips, Eindhoven, the Netherlands, 
and Control Data Corp., Minneapolis, 
is shipping a write-once drive and is 
developing an erasable version, but it 
does not expect to ship that drive be¬ 
fore late 1986 or 1987. 

Xerox Corp.’s Optimem division, 
which has now been spun off of Shu- 
gart Corp. as a separate operation, is 
working on optical disk technology, as 
is Alcatel-Thomson Gigadisc SA, La 
Boursidiere, France, and some U.S. 
start-ups. 

But the company that has bet the 
most on optical disk systems. Storage 
Technology Corp., Louisville, Colo., 
has been in financial difficulties. Al¬ 
though its optical disk program is still 
operational, its staff has been slashed 
from 180 to 40. 

IBM Corp. has privately shown a 
pair of non-erasable drives for use with 
personal computers, but its public 
stance is one of skepticism. At the 
Share European Association user con¬ 
ference in Switzerland last year, Dan¬ 
iel Leeson, head of marketing at IBM’s 


General Products Division, said he re¬ 
garded the technology as still experi¬ 
mental and thus unsuitable for serious 
applications. 

In contrast, new computer systems 
announced in Japan routinely include 
optical disk drives. Japan has already 
amassed experience well in excess of 
that gained elsewhere. 

Technologies vary 

There are many competing versions 
of the currently favored optical disk 
technology. 

Sony’s first units are based on a 
combination of laser and magnetic 
technology developed in conjunction 
with Kokusai Denshin Denwa, Tokyo, 
a Japanese telecommunications com¬ 
pany. 

Its 12-inch drive uses a laser to melt 
magnetic material on the surface of the 
disk and a coil underneath the disk to 
set the polarity of the melted spot. 
Once the spot cools, it retains its polar¬ 
ity until it is melted again. 

Other approaches include “phase 
change” and “dye-in-polymer,” both 
of which are based on a medium with 
optical qualities that can be changed 
and detected by a laser. 

The magneto-optical technology 
seems to have the most adherents, but 
companies currently are working on 
combinations of substrate, active lay¬ 
ers and disk diameters. 

Incompatibility to remain 

This variety leads Freeman to think 
it is much too soon to say the Japanese 
will come to dominate the market. 
“The Japanese may well be the first to 
get products to the market, but they 
[the products] are likely to be incom¬ 
patible. The market will not grow rap- 
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idly until a standard emerges,” he says. 

Freeman feels this may allow non- 
Japanese companies to break into the 
market and even help to establish the 
standard if they get their timing right. 

James Porter of Disk/Trend Inc., 
Palo Alto, Calif., a disk market ana¬ 
lyst, thinks one product is already well- 
advanced as a possible standard in the 
United States. “Optical media is the 


key to standardization, and 3M is per¬ 
fecting the most advanced magneto¬ 
optical media yet developed. It has a 
much better signal-to-noise ratio than 
anything else so far made public, and it 
could well be adopted as a standard. 
The company says it could produce 
volume shipments of 514-inch, 500M- 
byte disks this year.” 

Moreover, both Freeman and Porter 


are skeptical about the schedules the 
Japanese have announced for volume 
shipments. Porter comments, “I doubt 
we will see erasable drives appearing in 
real numbers within the next three or 
even four years. The Japanese still 
have a lot of work to do on reducing 
the access time of drives to the point 
where the performance would be ac¬ 
ceptable to OEMs.” □ 




Lower labor costs, taxes 
crtfract U.S. to Far Ecwt 


Charles Hintermeister 

Taiwan Correspondent 

“Automate, emigrate or evapo¬ 
rate,” is a phrase that over the last few 
years has been gaining currency among 
industrial-automation engineers in the 
United States. Rising production costs 
have convinced many U.S. computer 
product manufacturers that they must 
choose between the first two to fore¬ 


stall the third. 

“Emigrate,” in this sense, means 
moving out of America and setting up 
manufacturing in Taiwan, Hong Kong 
or some other place where production- 
worker pay is low. However, the deci¬ 
sion to automate existing U.S. opera¬ 
tions or to manufacture overseas is not 
easy to make. 

There are many advantages for U.S. 
companies that automate production 


at home. First, companies that manu¬ 
facture products in their own countries 
can rack up considerable savings by 
not having to ship finished products 
halfway around the world to domestic 
markets. And, in the fast-moving, 
competitive computer industry, a long 
transit time for a product can have a 
negative effect on the product’s mar¬ 
ketability. 

Second, these companies avoid com¬ 
plex problems associated with finding a 
reliable OEM in the Far East and of 
making sure operations run smoothly. 

Third, in a period when unemploy¬ 
ment is an ongoing problem in the 
United States, companies such as 
Apple Computer Inc. and Hewlett- 
Packard Co., which manufacture at 
home, derive significant public-rela¬ 
tions benefits by providing jobs for 
U.S. workers. 

An additional reason for not locat¬ 
ing abroad, especially in the Far East, 
is that companies can reduce the possi¬ 
bility of their designs being counter¬ 
feited. 

For those going abroad 

Overseas manufacturing, particular¬ 
ly in the Far East, has long been a 
standard option for companies trying 
to escape high wages and corporate 
taxes. Some U.S. electronics compa¬ 
nies that have transferred production 
to Taiwan have reportedly realized 30 
percent savings on production costs, 
according to one industry consultant. 

These are average rates for in¬ 
dustrial workers. In some Far East 
countries, rates are substantially 
lower for electronics assembly wor¬ 
kers. 


$12-1 


10 - 


IT'S CHEAPER IN THE EAR EAST 

(HOURLY PAY FOR INDUSTRIAL WORKERS, ADJUSTED TO U.S. DOLLAR) 



U.S. 


HONG KONG 


TAIWAN SOUTH KOREA JAPAN 

SOURCE: U.S. BUREAU OF LABOR STATISTICS 
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mUlEADDE^ 

GRONBILm: 


SEE US AT 
COMDEX 
BOOTH 
3720. 


You already 
know ITT makes 
an exceptional 
personal computer. 

TTie ITT XTRAtm 
P ersonal Computer. 

What you may 
not know is that 
ITT also has an 
exceptional VA.R 
program. 

A program designed for 
both large and small VARs. 

You get one of the most 
tightly-engineered PCs in the 
marketplace — all the capa¬ 
bilities of the IBM PC or XT in a 
smaller package. And lower 
cost. 

You also get the support of 
a world-wide telecommunica¬ 
tions company with annual 
sales of over $20 billion. 

The ITT XTRA is the IBM- 


compatible that 
gives you instant 
access to the 
world's largest 
software library 
Full expansion 
capability Inte¬ 
grated Graphics 
Adapter — sup¬ 
ports both color 
and monochrome monitors 
plus memory to 640K in one 
card slot. 

IBM 3270 PC and 3278/79 
terminal emulation. Voice 
recognition digitization, stor¬ 
age and playback. 

A built-in telecommunica¬ 
tions port. Internal self-test 
diagnostics. A14" color tilt-and- 
swivel monitor. Three-position 
Selectric. style keyboard and 
much more. 

Plus that all-important ITT 



service and support. 

Give us a call at (408) 
945-8950. 


Or return the coupon today 
for all the information on how 
hard the ITT name can work 
for you. 


ITT TnfnrmrrtlnT i mr 

2041 Lundy Avenue, Modi Stop 38 
Son Jose, California 96131 

Please send me more information on the ITT 
VAR Program. 


Company.. 


Phone_ 

i m i 








HELPING AMERICA WORK SMART. 

c 1986, ITT Systems, Inc. 

IBM IS a registered trademark ol International Business Machines 
IBM Selectric is a registered trademark of International Business Machines. 
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A large percentage of mainstream 
computer peripherals sold in the 
United States, such as terminals, moni¬ 
tors and floppy disk drives, comes 
from manufacturers like South Korea’s 
Daewoo or Taiwan’s Tatung, or are 
produced in other foreign manufactur¬ 
ing facilities staffed with assembly line 
workers earning far less than their 
Western counterparts. IBM Corp., for 
example, last year manufactured over 
$300 million worth of peripherals, 
components and subassemblies in Tai¬ 
wan alone. 

According to Paul Tittmann, head of 
consulting company Investec-Gemini 
Ltd., Taipei, Taiwan, which specializes 
in the transfer of electronics produc¬ 
tion to the Far East, labor rates in the 
region’s four newly industrialized 
countries (Taiwan, South Korea, Hong 
Kong and Singapore) average $1.50 
per hour. Pay for workers on electron¬ 
ics assembly lines in Singapore and 
Hong Kong tends to be higher than in 
Taiwan, where the average is about $1 
per hour. South Korean electronics 


assembly workers earn about 80 cents 
per hour. 

The cost of labor all over Asia is 
rising steadily, however. Electronics 
industry wage levels in Taiwan have 
increased about 7 percent a year for 
the last several years. 

Additionally, in high-end electronics 
products such as computer peripherals, 
labor represents as little as 10 percent 
of production cost, so the benefits of 
$l-per-hour labor are small. 

Nevertheless, rates are still low and 
“are very attractive for almost any 
electronics manufacturer,” says Titt- 
man. “But, as assembly labor is avail¬ 
able elsewhere at even lower rates, 
there remains a need to find other 
reasons to justify electronics assembly 
in the Far East.” 

Many companies are finding that 
justification in lower component pric¬ 
es. “Clearly,” says Tittman, “one of 
the important advantages Asia has to 
offer is lower material costs.” 

With the exception of integrated cir¬ 
cuits, he says, basic materials and com¬ 


ponents can be purchased in Asia at 
prices up to 30 percent lower than in 
the United States. “Such materials are 
generally of comparable quality to 
those produced in the advanced na¬ 
tions. The process [of buying them] 
simply takes a bit of patience and an 
experienced eye,” Tittman says. 

Taiwan and South Korea, Tittman 
points out, are already very competi¬ 
tive in a wide range of materials and 
electronic components. Hong Kong is 
becoming competitive, he says, with 
support from suppliers in China’s Spe¬ 
cial Economic Zones, industrial areas 
that offer tax breaks to attract foreign 
investors. 

Richard Kamman, an electronics in¬ 
dustry consultant in Taipei, Taiwan, 
says some foreign companies manufac¬ 
ture components in the Far East and 
then assemble them in automated 
plants in their own countries. “One of 
my clients, who is producing a low- 
volume, high-value electronics prod¬ 
uct, has been very successful doing 
exactly this,” he says. □ 


PACIFIC PERSPECTIVE 

IBM's 5540 could boost 
Japan's micro sales 


Ichiro Kakehashi 

Tokyo Correspondent 

Japan’s microcomputer makers are 
more optimistic about sales prospects 
for the fiscal year, which began in 
April, after looking over last year’s 
results. They showed a better-than- 
expected total of 1.2 million personal 
computer shipments in the fiscal year 
ending in March. 

Preliminary figures from manufac¬ 
turers indicate a strong holiday season 
helped avoid what, as late as last fall, 
promised to be a slump. Shipments in 
December reached 238,000 units, in¬ 
cluding 88,000 exports. But, despite 
overall optimism for the current year, 
manufacturers have taken to adding 
functional upgrades to low-end mod¬ 


els to work off excess inventories in 
that market area. 

Among the stimulants to this year’s 
market are the more fully featured 
products such as the NEC Corp. PC- 
8801 Mark II and PC-9861 Mark II, 
the Oki Electric Industry Co. IF-800 
model 60, the IBM Corp. JX, the 
Fujitsu Ltd. FM-I6P and the Hitachi 
Ltd. B 16/EX. For the most part, the 
machines have more RAM and ROM 
but cost less than last year's models 
because they have simpler circuitry. 

One of the market’s strongest 
booster shots could be the February 
offering from IBM Japan Ltd., the 
wholly owned subsidiary of IBM, of 
the 16-bit 5540, a scaled-down version 
of the popular IBM 5550 office micro¬ 
computer. The 5540 is based on an 


Intel Corp. 8086 microprocessor and 
has 16K bytes of ROM and 256K bytes 
of RAM, expandable to 640K bytes. 
Character ROM supports 7,190 Japa¬ 
nese Kanji ideograms, which is a more 
elaborate dictionary than most of 
those on more expensive competing 
machines. 

The product is priced in Japan at 
¥640,000 (about $2,460) for a stan¬ 
dard configuration with two 5‘4-inch, 
720K-byte, dual-sided, double-densi¬ 
ty, floppy disk drives and a 15-inch 
monochrome display. The display has 
a 24-by-24-dot character matrix and 
graphics output of 1,024 by 786 pixels 
driven by a 256K-byte video RAM. 
The 5540 runs the same software and 
will drive the same peripherals as the 
5550. 

Now, with the 5540, the 5550 and 
the low-end JX, IBM Japan has a 
product line with price points compa¬ 
rable to, rather than more expensive 
than, those of its American parent, a 
factor which could entice more Japa¬ 
nese buyers. 
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AlIOSHASABBEmmyGlh- 


ACmSSmBOARDS. 


What makes the thirty user 3068 
a breakthrough for OEM^? 

• Best price/performance 

• Most modufar system 

• Most advanced microprocessor 

• First MC68020 based system 

• Most advanced version of UNIX " System V 

• Most complete communications and 
networking 

• First micro with remote diagnostics 









THEAU0S3068, 

SIXBREAKTHROUGHSINONE. 


FILE PROCESSOR 
SUBSYSTEM 

Controls 4 DMA channels for 
disk, tape, floppy, and parallel 
printer port; overlapped seeks 
on up to 3 disks. 


CPU BOARD 

32-bit MC68020 microprocessor 
running at 1.5 MIPS with no 
wait states; 8 Kb high speed - 
cache memory; up to 16 MB 
virtual address space per pro¬ 
gram; optional floating point 
processor. 


RAM BOARD ^ 

Can be configured to OEM needs, 
up to 16MB using IMB. 2MB. 

& 4MB boards. 


.. I * 










BREAKTUnOUGH 

PRICE/PERFORMANCE 

A Clear leader in its price range—from 
S7,000 for OEM quantities—the 3068 
combines the 32 blt MC68020, multiple 
auxiliaryprocessors, and a tuned version 
of UNIX System V. Use It as a stand¬ 
alone or a network node. 


BREAKTHROUGH 

MODULARITY 

OEM’S can select from a wide range of 
field installable modules and options to 
meet any reasonable price/performance 
requirement: 10 to 40 serial ports, 1 to 
16 MB of memory, and from 17 to 200 MB 
(formatted) hard disk storage. 


BREAKTHROUGH 
HARDWARE DESIGN 

The CPU board’s high speed 8 KB cache 
enabies the CPU to operate at maximum 
speed with no wait states. Unique Multi- 
Context Caching'^ hardware shares the 
cache between many processes simulta¬ 
neously. Demand paged virtual memory is 
supported by high performance memory 
management hardware, and on-board 
microprocessors handle all I/O processing, 
leaving the CPU free for all applications. 








BREAKTHROUGH 
UNir SUPPORT 

To meet the most riaorous applications 
requirements, the 3068 incorporates 
demand paged virtual memory, record 
locking, and sophlsUcated interprocess 
communication. An optimizing C compiler, 
symhollc debugger, and a full set of de¬ 
velopment tools and languages form a 
complete development environment. Pro¬ 
ductivity tools Include an Integrated 
package of word processing, spread¬ 
sheet, DBIfl, graphlcs,and electronic 
mail. 

UNIX Is a tiadeaiark at Bell Labs 


COMMUNICATIONS 
AND NETWORKING 

With a variety of protocols and the Altos 
Worknet" LAN, 3068 communications 
span PC’s to mainframes. The standard 
communication board has 10 serial ports, 
an on -board micro processor, and up to 
128 KB of RAM. The system can be con- 
figured with up to four communications 
boards. 

BREAKTHROUGH 

DIAGNOSTICS 

Remote diagnostics minimize downtime 
by Isolating problems to an easily ex¬ 
changed Reid Replaceable Unit. 


m naraware, sonware, commumcanons, 
service, and reliability, Altos has a break¬ 
through for you. 

For more details on the 3068please call: 

1 (800) 538-7872 

Inside California: 

1 (800) 662-6265 


SERIAL 

COMMUNICATION 

BOARD 

8 MHz 8086 with 10 serial ports; 
32 KB RAM on standard board 
supports Async. and LAN: 128 
KB of additional RAM to 
support X.25. SNA 
or custom protocols, 


1.2 MB FLOPPY 
DISKDRIVE 


STREAMING TAPE 

60 MB, 90 IPS cartridge tape drive. 


HARD DISK 

Expandable to over 200 
MB (formatted) using 
up to three 17,33, or 
68 MB drives, each with 
their own power supply. 


EXPANSION 
BOARD SLOTS 


Up to three field instal¬ 
lable boards can be added for 


more users or memory. 


[AU)C»1 

COMPUTER SYSTEMS 

WORLD LEADER IN 
MULTI-USER MICROSYSTEMS 
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G(mg out for a drive? 
Travel light. 


Now you don’t have to go out of 
your way to find a complete line of 
fast, accurate floppy disc drive diagnostic and 
alignment tools. 

Dysan makes them all. And they’re all so compact 
they fit in a briefcase. 

Which makes them perfect for field service. 

Or (without the briefcase) for your test bench. 

For instance, our Digital Diagnostic Diskette 
(DDD"*) with appropriate software lets you zip through 
digital tests like head positioner linearity. Head radial 
alignment. Diskette centering. Head azimuth align¬ 
ment. Index timing. All in just minutes. 

And you get the results right on the screen of the 
machine you’re testing. 

Our Interrogator^ is a DDD packaged with menu- 
driven software and instructions that simplify drive 
tests on the IBM® PC and XT, Zenith Z/H 100 Series, 
Osborne® 1 (and more to come). 

The hand-held Performance and Alignment Tester 
(PAT-2-1-™) and the DDD enable you to step through a 


complete series of drive diagnostic 
tests. Plus performance tests like read/ 
write data handling capabilities and 
rigorous head positioner testing. 

Or you can use the PAT-2-i- as a drive exerciser 
with our Analog Alignment Diskette (AAD™) and an 
oscilloscope for precision drive alignment. 

Dysan’s drive diagnostic and alignment tools. 

Whether you go out for a drive or just walk over to 
the test bench, take them along. 

For more information or to place an order, call toll 
free, 800-551-9000. 

Dysan Corporation, 5201 Patrick Henry Drive, P.O. 

Box 58053, Santa Clara, CA 95050, (408) 988-3472. 


Dysarv 

Somebody has to be better 
than everybody else. 


Dysan is a registered trademark, DDD, Interrogator, mT 2+, and AAD arc trademarks of Dysan Corporation IBM and Osborne are 
registered trademarks of International Business Machines Corporation and Osborne Computer Cor|X>ration, respectively. 

© 1984 Dysan Corporation 
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An analysis of news, issues and trends affecting the computer industry 


VOKE/DATA IKHNOIOeY 
SPAWNS NEW PRODUCTS 


Computer and communications companies join forces 
to address uncertain voice/data terminal market 


Stephen J. Shaw, Washington Editor 

A spate of product announcements, some rosy 
market predictions and a growing number of 
strategic corporate alliances are providing visible 
evidence that the marriage of computers and 
communications may finally be producing some 
legitimate offspring. 

Integrated voice/data terminals (IVDTs) 
merge the processing power of microcomputers 
with advanced telephone features such as call 
management, calendars and directories. In the¬ 
ory, the blend of voice and data functions is a 
natural combination. In practice, however, 
IVDTs may prove less difficult to develop than 
to sell. The price tags on the new products are 
high and users have not flocked to earlier ver¬ 
sions in large numbers. 

To varying degrees, most of the major com¬ 
puter manufacturers are testing the IVDT waters 
through alliances with suppliers of advanced 
communications equipment. For communica¬ 
tions companies, a link with computer suppliers 
provides additional marketing clout for sales of 
add-on equipment for networks. Computer man¬ 
ufacturers see technology-exchange agreements 
as a way to gain technical expertise in voice 
communications to develop their own IVDTs as 
the market eventually matures. 

“It’s a sensible approach for computer manu¬ 
facturers to adopt,’’ comments Ray Boggs, man¬ 
ager of the office equipment division of Venture 
Development Corp. (VDC), a Natick, Mass., 
market research company. “By forming alliances 
with communications companies, they can gain 
experience with voice technology.’’ 


At the high end of the IVDT market are 
products that combine in a single unit a fully 
programmable microcomputer and an enhanced 
telephone workstation. These devices allow the 
simultaneous tranmission of voice and data over 
telephone lines. Typified by the Cedar worksta- 


IVDT MARKET 
CROWS 85% A YEAR 

(VALUE OF INSTALLED UNITS) 



1983 1984 1985 1986 1987 1988 

SOURCE: INTERNATIONAL DATA CORP. 


In practice, 
IVDTs may 
prove less 
difficult to 
develop than 
to sell. 
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INTERPRETER 



“There’s been 
no big demand 
for IVDTs in the 
past, but the 
new equipment 
is going to 
surprise users 
and stimulate 
demand," 
predicts 

Federico Faggin, 
president of 
Cygnet 
Technologies. 


tion introduced in November 1984 by Rolm 
Corp., Santa Clara, Calif., and AT&T Informa¬ 
tion Systems' new PC 7300, expected to be 
introduced this year, these units carry a price of 
$4,(K)0 to $6,0(K). 

Another approach taken by recent start-up 
companies is to offer hardware/software packag¬ 
es that add voice- and data-communications fea¬ 
tures to microcomputers. These packages in¬ 
clude Watson from Natural Microsystems Corp., 
Asher from Wilcom Inc. and Communications 
Co-System from Cygnet Technologies Inc. These 
packages may not offer the same level of func¬ 
tionality that equipment initially designed as an 
integrated device does, but, priced between $800 
and $2,000, they offer current personal-comput¬ 
er users an attractive alternative to buying an 
entirely new IVDT workstation. 

A third approach to the IVDT market is to 
develop terminals with some degree of local 
intelligence to function as workstations in a local 
voice/data network. Typified by Northern Tele¬ 
com Inc.'s Displayphone, the first IVDT-type 
product, introduced three years ago, these units 
traditionally do not offer much local computing 
power. But they bring together limited voice and 
data functions. GTE Corp.'s Omni-Action Sta¬ 
tion, manufactured by Sydis Corp., is such a 
product. Others are the Davoxnet terminal from 
Davox Corp. and the AT&T Dimension termi¬ 
nal. Prices for these IVDTs begin at $2,00(1. 



1983 TOTAL WORLDWIDE SHIPMENTS; 
$35.3 MILLION 


U.S. DOMINANCE IN IVDTs SLIPS 


US. VENDORS 
82% 



1988 TOTAL WORLDWIDE SHIPMENTS: 

$246.9 MILLION 

SOURCE INTERNATIONAL DATA CORP 


US. VENDORS 
70% 


NON-U.S. 
VENDORS 30% 


From a small installed base of 23,000 units in 
1983, the number of IVDTs almost doubled last 
year and is expected to jump this year to 170,000, 
according to International Data Corp. (IDC), a 
Frc^mingham, Mass., research company. By 
1988, the installed base of units is projected to 
swell to 883,530 units. 

The value of IVDT shipments will grow from a 
paltry $35.3 million in 1983 to $246 million in 
1988, despite an expected drop in the average 
per-unit price from $1,752 to $900, IDC reports. 

Computer companies find PBX allies 

Eager to acquire expertise in voice communi¬ 
cations, computer companies have been linking 
up with manufacturers of private branch ex¬ 
changes. These digital switches serve as the hub 
of local telephone networks and provide a gate¬ 
way to external telephone systems. By digitizing 
voice communications, advanced PBXes can 
multiplex the voice and data signals along the 
same telephone circuit wire. Since most office 
telephone networks use cheap and easily avail¬ 
able twisted-pair telephone wire, the PBX as the 
network switch offers an economical alternative 
to local data networks, which uses more expen¬ 
sive coaxial cable. 

The recent acquisition of Rolm by IBM Corp., 
followed quickly by the introduction of Rolm's 
PC-compatible Cedar terminal and Juniper 
add-on board, demonstrate that IBM intends to 
be a major force in this marketplace and clearly 
legitimize the IVDT market, says IDC communi¬ 
cations analyst Charles R. Robbins. The IBM/ 
Rolm venture, however, is only one of several 
computer/PBX alliances. 

In mid-1984, Wang Laboratories Inc. bought a 
15 percent share in PBX manufacturer InteCom 
Inc. The companies jointly developed a tele¬ 
phone workstation that emulates a Wang VS 
terminal or can be fitted with the Wang PC 
central processor and disk drives to provide full 
microcomputer functions. Data General Corp. 
has technology agreements with five PBX manu¬ 
facturers to develop interface capability between 
DG's MV processors and the manufacturers’ 
PBXes. AT&T Information Systems codeve¬ 
loped the PC 7300 IVDT workstation with Con¬ 
vergent Technologies Inc., Santa Clara, Calif. 
The unit is expected out this year. 

No single computer company has demon¬ 
strated sufficient voice and data expertise to 
implement fully featured generic IVDTs for all 
PBX environments. Many companies have allied 
themselves with PBX manufacturers to develop 
IVDTs that are proprietary to specific PBXes. 
For now, the computer vendors are content to let 
the PBX vendors handle the marketing and sales 
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A Vertical In-Line Magnetron Sputtering System that ^ / 

Significantly Reduces Particulate Contamination for Increased Yields 


Winchester Disk—Undercoating, 
Magnetic Media, Hard Coatings 
Semiconductor Metallization 

Single Side or Simultaneous Two-side 
Deposition 

High Thruput 

Large Cathodes for High Coating Rate 


• Optional Automatic Pallet Loading 

. Large Load Capacity— ^43. 

Up to 28 Pallets 

• 16 in. sq. of Usable Pallet Space 

• Cryo-pumped High Vacuum System 

• Semi- or Fully-Automatic Programmable 
Control System 

• Optional Substrate Heating, 

Sputter-Etch Cleaning 
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isnokxiger 

sdling 

TEMPLATE 


(only) 

Call us. 


ismPUVis 

The Software Division of Megatek Corporation. 

The Innovators in Graphics Software. 

9645 Scranton Road. San Diego, CA 92121 (619) 457-5359 


TEMPLATE is a registered trademark of Megatek Corporation. 
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of IVDTs. As the market becomes more lucra¬ 
tive, however, the computer companies are like¬ 
ly to use their newfound knowledge to offer 
products that directly compete with those of 
their current partners. 

“Computer manufacturers are chicken,” says 
VDC’s ^ggs. “They want to reduce their expo¬ 
sure, if the market doesn’t take off, and mini¬ 
mize their capital development costs. But they 
know it’s critical to get a wider view of telephone 
technology and systems.” 

Companies plot similar strategy 

Wang is taking a four-step approach toward 


developing IVDT products, with each succeed¬ 
ing step designed to broaden the marketability of 
equipment. With its new workstation developed 
with InteCom, Wang has met its first goal: to 
build an IVDT that is proprietary to the Inte¬ 
Com Integrated Btisiness Exchange (IBX) 
switch, according to William Rosenberger, 
Wang IVDT product development director in 
Lowell, Mass. As part of its long-range commu¬ 
nications plan, Wang intends to make arrange¬ 
ments with other PBX vendors to integrate 
value-added functions into its PBX-terminal sys¬ 
tems. Next, Wang will develop physical intercon¬ 
nections between its voice-mail systems and 



A variety of technical 
approaches to integrated 
voice/data terminals is 
typified by some recently 
introduced products: 
Holm’s Cedar terminal (A) 
offers an IBM-compatible 
microcomputer with 
integrated telephone 
features. Workstations 
from Davox (B) 
and a prototype IVDT (C) 
developed by Wang 
and InteCom Inc. provide 
terminal emulation 
features combined with 
enhanced voice functions. 
An add-on board and 
telephone handset (D) 
from Cygnet Technologies 
can turn an IBM PC into 
an IVDT. 
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*1t’s important 
for us to learn 

about PBXes 
and voice 
technology to 
generate generic 
voice/data 
products/’ says 
William 
Rosenberger, 
Wang IVDT 
product 
development 
director. 


other office-automation equipment. The final 
step, Rosenberger says, will be to achieve the 
ability to interconnect Wang workstations gener- 
ically, including IVDTs, with the widest possible 
range of PBXes via twisted-pair wire. 

DG is interested in developing generic IVDT 
products that can run on a wide range of PBX- 
driven office-automation systems, says Frank 
Pinto, marketing director of DG’s information 
systems division. Through technology-exchange 
and marketing agreements with five PBX com¬ 
panies, DG will ensure that its office-automation 
products can support and interface with the 
integrated voice/data-communications equip¬ 
ment. 

Although computer manufacturers want to 
develop their own lines of generic IVDT prod¬ 
ucts, PBX vendors are in the best position to 
capture the major portion of the IVDT market 
during the next several years, claims Boggs. 
Experienced in selling digital telephone systems, 
PBX manufacturers can insure IVDT integration 
with a user’s data-processing operation and com¬ 
munications environment by marketing the PBX 
and IVDTs as a bundled system. 

A recent VDC study indicates that PBX sup¬ 
pliers will increase their market share of IVDT 
terminals to 46.8 percent in 1987, up from 11.6 
percent in 1983. Vendors of standalone IVDTs, 
on the other hand, should see their market share 
slip from 88.1 percent to 51.6 percent during the * 
same time. 

Analysts and industry executives agree that 
computer manufacturers will eventually market 
their own IVDTs. “When IVDT sales are made 
on the basis of terminals, rather than as add-ons 
to PBX systems, we’ll be competing with the 
PBX vendors,” says Rosenberger. “It’s impor¬ 
tant for us at Wang to learn about PBXes to 


generate our own generic products.” 

PBX vendor executives agree that they could 
eventually face a major competitive threat from 
computer companies. “I see a danger in these 
joint development agreements,” says Teresa 
Felicetti, product manager at InteCom, Allen, 
Texas. 

But Jeff Benson, marketing manager for the 
Displayphone group at Northern Telecom, 
Nashville, Tenn., says ensuring communications 
compatibility between desktop computers and 
PBXes outweighs any future competitive con¬ 
cerns. “It’s much more important for us right 
now to have close working relationships with a 
number of computer manufacturers. Besides, 
these arrangements provide tacit acknowledge¬ 
ment by the computer industry that the PBX has 
emerged as the controller for the automated 
office.” 

An IVDT niche? 

Questions remain as to whether the new gene¬ 
ration of IVDTs represents an evolutionary step 
in office automation or simply a better solution 
to an undefined problem. 

“Look, I have my PC on my desk next to the 
telephone. I really don’t believe I need to have 
both in one box,” comments Harry Newton, 
president of The Telecom Library, a telecommu¬ 
nications consulting company in New York. 

“Users have not been crying for IVDTs,” 
concedes Federico Faggin, president of Cygnet, 
Sunnyvale, Calif. “The marketplace is, admit¬ 
tedly, embryonic.” 

IVDTs configured to take advantage of the 
advanced capabilities of PBX services such as 
store-and-forward messaging, auto-dialing, con¬ 
ferencing and call management can integrate 
with traditional personal computer functions. 


AT&T, Convergent team up vrith the UNIX PC 7300 


AT&T Infornnation Systems’ UNIX PC 7300, intro¬ 
duced in March, features sophisticated telephone- 
management and communications functions but does 
not, as was expected, incorporate a telephone hand¬ 
set. Telephone-management functions are accom¬ 
plished by connecting a standard handset to the 
base unit. 

Manufactured by Convergent Technologies Inc., 
Santa Clara, Calif., the UNIX PC incorporates a Moto¬ 
rola Inc. 68010 central processor, the UNIX System V 
operating system and a mouse to enter commands 
and perform screen functions. The 512K-byte RAM 
is organized into a 4M-byte virtual-memory system. 


Communications services include directory dialing, 
repertory dialing and last-number redial. Call-man¬ 
agement services include call timer, call history, call- 
progress monitoring and messaging. Prices for the 
UNIX PC begin at $5,095. 

ATTIS also announced the AT&T Personal Terminal, 
a voice- and data-communications terminal equipped 
with a telephone handset and a touch screen. The 
terminal runs off the company’s System 75 or 85 pri¬ 
vate branch exchange and features a four-line digital 
telephone, a speaker phone, an auto-dialer, a built-in 
calculator and calendar programs. The terminal, avail¬ 
able in May. will be priced at $1,795. 
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The UPS manufacturer that satisfies 
the toughest customers. 



Some UPS manufacturers have two standards of quality—the 
ultra-exacting quality specifications for their government con¬ 
tracts, and the “other” quality they give their commercial 
customers. But not at GPS. 

At General Power Systems, we know that only one 
customer is tougher than Uncle Sam— 
you, the OEM. That’s why all GPS unin¬ 
terruptible power supplies, both on-line 
and standby, are designed, produced, 
tested and inspected with the same strin¬ 
gent standards applied to our defense 
products. Components are traceable, 
reporting is exact, testing is multi-level 
and bum-in complete. 

The result is the highest quality stan¬ 
dards in the industry^ most complete line 
of UPSs—the only UPS products directed 
specifically to OEM requirements. GPS 
on-line models span the range from 500VA 
to 50KVA, while standby units from 100VA 
to 2KVA are available. Inquire about our full line 
of options plus OEM customization. 


All GPS unintermptible power supplies have the high reliability, 
transistor technology pioneered by GPS, plus state-of-the-art 

operating features. Unusually fast transient response, low 
output impedance and excellent efficiency characterize the 
on- line models. Standby units have set the standard with 
2ms transition time. 

So don’t settle for second rate quality. Buy the UPSs 
that satisfy the toughest customers—deigned for the OEM 
by General Power Systems. 

Call or write today for complete information. General 
Power Systems, 1400 N. Baxter St., 
Anaheim, CA 92806-1201, (714)956-9321, 
(800) 854-3469, TELEX 182283. 


GENERAl 

P®WER 

SYSTEMS 

A Division of ALS Corporation 
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Mitsubishi Presents 



High 

\blunie. 


Mitsubishi floppy disk drives are being shipped in 
volume at a rate of more than 100,000 per month. 

That’s more-than a million a year. 

Why? Because we’re meeting the requirements 
demanded by some of the fastest growing and 
biggest OEMs in the business. 

A full-line of quality 5V4" floppy drives from Vi to 
2 megabytes, plus 3'/2" and 8" models are available 
in quantity. 


.5 1 1.6 2 (Mb) 



0COineSi«Spring '85 

May 6-9.1985 

Visit us at Booth #3332 


High 

Capacity 



Mitsubishi SIA” half-height rigid disk drives are 
available with 12.75Mb and 25.5Mb of storage. 

TTie MR521 and MR522 are rigid disk drives with 
the capacity and performance you want Plus extra 
reliability. 

Reliability. The kind Mitsubishi rigid and flexible 
disk drives are known for. You see, Mitsubishi 
isn’t just a disk drive assembler. Our experience 
includes designing and manufacturing disk drive 
components such as read-write heads, spindle 
and stepper motors, ICs and more. 

In fact, we’ve been producing disk drives for over 
20 years. We over-spec to ensure quality. So if you 
are looking for high volume or, high capacity, call 
the problem solvers at Mitsubishi. 

For full information, contact Mitsubishi 
Electronics America, Inc., Computer Peripherals 
Division, 991 Knox Street, Torrance, CA 90502. 

Or call (213) 515-3993. 

Mitsubishi Sales Offices 

Atlanta, GA (404) 448-126 3 Minneapolis, MN (612) 938-7779 

Boston, MA (617) 938-1220 Salt Lake City, UT (801) 531-9481 

Dallas, TX (214) 258-1266 Sunnyvale, CA (408) 730-5900 

Los Angeles, CA (213) 515-3993 

A MITSUBISHI 
ELECTRONICS 

ADVANCED AND EVER ADVANCING 
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IVDTs could save time in situations where a 
request for information is relayed by telephone. 
Instead of putting the phone down and going to a 
paper file or another computer terminal, a user 
could simply access the needed database from 
the same workstation. 

But a lack of customer awareness concerning 
specific IVDT applications, the lack of clear-cut 
responsibility for purchase decisions and the 
existence of high prices could delay the wide¬ 
spread appearance of these devices. The dual 
nature of IVDTs is not easily understood by 
business professionals and potential customers 
who specialize in either voice or data technology, 
but rarely both applications. “IVDTs are neither 
fish nor fowl. That’s going to create some confu¬ 
sion among potential customers,” says VDC’s 
Boggs. 

Who signs the purchase order? 

The dual nature of IVDTs is likely to confuse 
company purchasing departments, asserts 
VDC’s Boggs. Who is responsible for making the 
decision for purchasing IVDTs, he asks: the 


telecommunications department or the data- 
processing group? Some large corporations have 
named a vice president for management infor¬ 
mation systems, who is responsible for both 
areas. “Still, it’s a thorny jurisdictional problem 
that will dog IVDT sales,” Boggs predicts. 

The increased sophistication of newer IVDT 
products could turn up the heat in a market 
where users have been lukewarm. Yet, IVDT 
vendors concede that potential customers may 
not be ready to buy if the only sales pitch is the 
convenience of a single box. 

“We have a tough sales task facing us,” admits 
John Flint, marketing manager at Davox, Bill¬ 
erica, Mass. “Not all customers will be able to 
apply equally integrated phone and data func¬ 
tions to their particular jobs. Vendors have to 
prove they offer something better than individu¬ 
al phone and data terminals.” □ 


Interest Quotient (Circle One) 
High 450 Medium 451 Low 452 


Miritibus communkations 
become faster and smarter 
with a 68000-^1395. 

As fast as 800,000 bps. Smart enough to run any 
programmed protocol on any of eight full-duplex data 
channels. And a best buy at $1395 in quantities of 100. 
Our M68COM processor board takes on any bit- 
synchronous, byte-synchronous, or asynchronous protocol. 

A HDLC, BISYNC or a proprietary 

jA protocol. What’s more, you can configure just about any hardware 

|E|r connection: RS-232, RS-422, RS-423, fiber optics or direct- 
|r connect modem. 

^ y You get 128K bytes of dual-ported RAM (expandable to 512K), 

sockets for up to 256K bytes of EPROM, plus an optional on-board 
^ 10 MHz DMA controller. 

We offer ongoing software support hard to find elsewhere. It’s all from 
SBE, Inc., 2400 Bisso Lane, Concord, CA 94520. TWX: 910-366-2116. 

Phone free 1-800-221-^58 for literature mailed today. 



In California call (415) 680-7722. 
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'What’ll it take to build the best 
computer system in history?” 


"Pull, virtual UNIX and super¬ 
minicomputer perfornwmcefor 
starters” 




"The question is, can tve do it on a 
micro? And on schedule?” 


"We^been thinking about 
National^ Series S2000family!’ 


Supermini ON AC 


"As long as I don’t have to code 
my uxiy around an incomplete 
chipset” 




"It’ll be Art” 


Finalty there’s a 32-bit 
miCToprocessor that gives 
you any UNIXversionyou want, 
and all the development tools 
you need. 


routines to make up for hard¬ 
ware deficiencies. So if thaES 
a new microprocessor ba^ 
system in your plans, onir Seri^ 
32000 can get both softwaffi 
and hardware off the d'fB,wni§^ 


Tb develop an advanced micrq>- , 
computer software system, yoM 
need minicomputer architectui^ 
development tools, and higli f 
level language support. Of all thg ; J 
32-bft microprocessors available! 
today^nljrSeries 32000" gives yoiii ; board today, 
this ideal development environ- !;• For all the facts, write;to: 
ment. ^ries 32000 supports all JygS eries 32000, MS 23-200 
major implementations of UNlX^MiNational SemiconductoT" 
invading an AT&T validated ^P2900 Semiconductor Drive^>j|| 
Sj^sm Vwith virtual memory, P. 0. Box 58090 " 

so you can choose the version Santa Clara, CA 95052-8090 
yoit'prefer. 

It’s also the only 32-bit family 

cfnplete with memory NaKnnal 

ment, floating point, timin;^,^®^^y3/j IJallOnal _ 

ihterrupt and DMA control units, ^ JCfl SomiCOndUCtOT 
so you don’t waste time writing 


We’re doing it. 
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Screen images courtesy ofISSCO*, Visual Intelligence Corp. 
PDA Engineering, and UN IRAS*. Inc. 


Raster's 
Model One/lOl 

High performance has rarely 
looked so good. Or cost so little. 


Our high performance Model One/10 graphics terminal lets you 
run today’s most popular engineering, technical and business 
presentation graphics software. 

Programs like PATRAN, ANSYS, TEMPLATE, DI-3000, 
UNIRAS, Data Views, and TELL-A-GRAF, to name but a few. 

What’s more. Raster Technologies’ Model One/10 is VT-100 
compatible and emulates the Tektronk 4014. 

And you don’t have to pay a high pirice to get all its high per¬ 
formance features. Like a vector writing 
rate of over one million pixels/second. 

Support for 256 colors from a palette of 
16.7 million with two additional overlay 
planes. Total image memory of 1024 x 512. 

640 X 480 resolution on a 60 Hz flicker- 
free, non-interlaced 14" screen. Fully 
programmable look-up tables and more. 

Just as important, you also get the appli¬ 
cation development tools made famous 
by the Model One family. With over 150 
graphics commands, including local debug¬ 
ger, command interpreter, alphanumeric 
emulation and powerful lo^ display list. 

So call today. And watch your favorite 
programs for less. 




The benchmark of computer graphics. 

Nine Executive Park Drive 
North BiUerica, MA01B62 
(617) 667-8900 TWX 710-347-0202 
1-800-4RASTER 



PATRAN is a trademark of PDA Engining. TEMPLATE is a trademark of MEGATEK Corp. UNIRAS is a trademark of UNIRAS* Inc. DataViews is a trademark of Visual Intelligence Corp. TELL-A-GRAF is a trademark ofISSCO. 
ANSYS is a trademark of SWANSON Analysis Corp. DI-3000 is a trademark of Precision Visuals. Inc. 
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An analysis of news, issues and trends affecting the computer industry 


AT&¥ GEARS UP 
RMt NEW MARKET 


In 1985, AT&T’s communications technology 

could provide the credibility it currently lacks in the office area 


Lynn Haber, Associate Editor 

The key to AT&T Information Systems’ suc¬ 
cess in the office computer market over the next 
couple of years will depend on how well it sells 
its strengths—communications and networking. 
ATTIS is the equipment marketing arm of 
AT&T Technologies Inc., the giant company’s 
manufacturing and marketing division. 

“What’s making money for AT&T is their 
communications business,” says Charles R. Rob¬ 
bins, former consultant with International Data 
Corp. (IDC), a Framingham, Mass., research 
and consulting company. “AT&T’s strength is 
the PBX [private branch exchange] and their 
communications capability to wire the office 
with twisted pair and then to sell all the bits and 
pieces they want to sell.” 

According to IDC, in 1983, the year AT&T 
agreed to divesture of its 22 regional telephone 
companies, it was the leader in the PBX market, 
claiming a 27 percent market share. Following 
AT&T were Northern Telecom Inc., 20 percent; 
Rolm Corp., 18 percent; NEC Telephone Inc., 8 
percent; and an assortment of companies captur¬ 
ing the remaining 27 percent. And despite post¬ 
divestiture blues, corporate revenue for 1984 
was reported at $33.2 billion. IDC estimates that 
AT&T Communications (ATTCOMM), the 
long-distance-telephone supplier, is accountable 
for at least 60 percent of the total. Company 
earnings were $1.38 billion for the same time 
period—less than the $2.1 billion projected. 

Mapping a strategy 

Despite a slippery start, AT&T’s office-system 



strategy could take hold in 1985. While ATTIS 
emphasizes its grasp of telecommunications 
technology to get into the office-information 
field, it is working with outside business re¬ 
sources to broaden its software and hardware 
base. Also, it is promoting customer service and 
support, not just engineering and technology. 

The year 1984 will be remembered as that in 
which ATTIS began reorganizing against its 
weaknesses. “There seems to be a general con¬ 
sensus regarding AT&T’s position in the com¬ 
puter industry. It hasn’t deteriorated enough for 
people to say [AT&T] won’t be a force, but no 
one seems to be willing to say they’ve become a 


Last June, 

ATTIS introduced 
the AT&T 
PC 6300 a 
16-bit, 

8086-based, 

MS-DOS, 

IBM-compatible 

machine. 
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force either,” says Thomas R. Billadeau, vice 
president with the Gartner Group Inc., a re¬ 
search and consulting company in Cambridge, 
Mass. 

“1 think 1984 was a year to position ourselves 
in this business,” says William McSweeney, vice 
president of marketing with ATTIS’ computer 
systems division. “In 1985, the company will 
make a series of announcements regarding com¬ 
munications, new products and software.” 

At Uniforum, held in January in Dallas, 
AT&T announced a joint agreement with Micro¬ 
soft Corp., Bellevue, Wash., to make future 
releases of Microsoft’s XENIX software compat¬ 
ible with AT&T’s UNIX System V. AT&T also 
announced endorsement of XENIX for AT&T’s 
PC 6300, an MS-DOS-compatible machine. 

Faces tough competition 

In the computer marketplace, AT&T’s biggest 
challenge is to penetrate a thick IBM Corp. 
customer base. According to IDC, IBM, the $45 
billion industry giant, captured 38 percent of the 
total computer market in 1983, a share five times 
that of its nearest competitor. Digital Equipment 
Corp. (DEC), which had 7.6 percent of the 
market. 

Industry observers often see AT&T and IBM 


as pitted against each other in the battle for 
high-tech supremacy. But in many respects, the 
two companies are worlds apart. IBM is estab¬ 
lished in the communications marketplace as an 
information-processing company, while AT&T is 
well-entrenched in telecommunications trans¬ 
port and service. Also, in addition to IBM, other 
formidable competition for AT&T includes 
DEC, Data General Corp. and Hewlett-Packard 
Co. 

According to Gartner’s Billadeau, the ques¬ 
tion of competition for AT&T is two-sided: 
Which companies does AT&T see as the compe¬ 
tition, and which companies in the industry view 
AT&T as a rival? “If you ask AT&T who their 
competition is, they’ll probably say IBM,” he 
explains. “But if you ask some major companies 
about AT&T, they’ll all acknowledge AT&T as a 
competitor. Yet, these companies also agree 
that, when they go out to make a sale, they don’t 
bump into AT&T.” 

Struggling with credibility gap 

When AT&T agreed two years ago to divest 
itself of its telephone companies, the U.S. Jus¬ 
tice Department freed the telecommunications 
company to enter the competitive high-tech mar¬ 
ketplace. Life for AT&T Technologies began on 


AT&T 

Information 
Systems' 
network is based 
on a 

packet-switching 
architecture and 
centralized 
system 

management. It 
utilizes both 
copper 

twisted-pair and 
fiber-optic cable, 
offers a 
bandwidth of 
8.64 bits per 
second and sells 
for $400 to $500 
per connection. 


ATAT'S ItN MAKES A lOW-COST CONMCTION 


DEC UNIX SYSTEM V 



HOST COMPUTER 
CONNECTED BY WIRE 


WIRE 
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Our Smart-Frame™ 
will put you in touch. 

One of the easiest ways to interact with a 
computer is through a touch activated display. 

One that lets you merely point your finger at what 
you want your computer to do. 

With touch, even the most complex application 
can become user friendly. And less susceptible to 
user error. 

But the advantages of the highly reliable infra¬ 
red touch input systems have been overshadowed 
by cost. Placing them out of the range of medium 
to low-cost turnkey systems manufacturers. 

Which is the main reason Carroll Touch com¬ 
pletely redesigned its line of touch input products. 

We call it Smart-Frame". Because it contains a 
powerful microprocessor built into the frame. And 
because it uses scanning infrared technology—a 
touch technology which is incredibly reliable, 
rugged, accurate, and fast. A technology Carroll 
Touch pioneered and refined. 

As a result of the Smart-Frame design, Carroll 
Touch units contain 45 percent fewer components 
than before. Which means the cost to you is about 
50 percent lower too. 

We think that’s pretty smart. And Carroll Touch 
did it just so you could get in touch. Today. 


Carroll Touch 

a subsidiary of AMP Incorporated 


In Touch with Technology 


RO. Box 1309 

Round Rock, Texas 78680 

512/244-3500, Telex 881906 
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ELL MAKE YOU 
A STAR 


-WITH YOUR NAME RIGHT UP THERE! 


Make Star your OEM choice and 
your own brand of printers can be 
customized for you just the way you 
want. That’s because Star doesn’t 
just make printers to order. 

Ever since 1947, Star manufactur¬ 
ing has made its own precision parts 
and components, down to the tiniest 
screw. What’s more. Star manufac¬ 
tures the machines that make those 
parts! No other printer producer does 
more of its own production as well as 
assembly. 

This truly vertical integration 
delivers your printers on your time¬ 


table and at your price. 

That’s Star’s renowned reliability. 
Put it to work for you. 

For complete information, just 
contact the office near you, listed 
below. We can make a whole galaxy 
of Stars just for you. 



micrenics'inc 


O.E.M. Division: 

10725 Ellis Avenue, Fountain Valley, CA 92708 (714) 964-6242 
San Jose, CA (408) 249-2980 • Chicago, IL (312) 773-3717 
Atlanta, GA (404) 441-2818 


68 


CIRCLE NO. 36 ON INQUIRY CARD 


MINI-MICRO SYSTEMS/May 1985 

















Jan. 1, 1984. 

On March 27, three months later, AT&T 
officially entered the general-purpose computer 
business. In the company’s first product an¬ 
nouncement were the UNIX-based 3B20 line of 
superminicomputers, including the 3B20A, 
3B20S and 3B20D; two models of the mid-range 
3B5 superminicomputer, the 3B5/100 and 3B5/ 
200; the 3B2/300 microcomputer; 3BNet, the 
high-speed local area network (LAN); and PC 
Interface, which makes UNIX System V accessi¬ 
ble by IBM and IBM-compatible personal com¬ 
puters. 

But AT&T has yet to gain credibility as a 
computer vendor in the office environment 
where, according to IDC’s Robbins, people 
think of Wang Laboratories Inc. for word proc¬ 
essing, IBM for data processing and AT&T for 
telecommunications and equipment. “The prob¬ 
lem is: How do you get AT&T into the office?” 
he asks. 

Banks on networking 

At the heart of AT&T’s office automation 
strategy lies the Information System Network 
(ISN), a data-networking product for both local- 
and wide-area applications, scheduled to be 


INTERPRETER 


available this year. 

ISN is reputed to be AT&T’s challenge to 
IBM’s token ring LAN, expected in approxi¬ 
mately two years. ISN is based on twisted-pair 
technology that exists in most buildings today, 
whereas with IBM’s Cabling System, the wiring 
must be installed. 

ISN is based on packet-switching architecture 
and centralized system management. The net¬ 
work utilizes both twisted-pair copper wires and 
optical fiber (to connect packet controllers) and 
offers a bandwidth of 8.64M bits per second 
(bps). ISN’s topology, a hierarchical star with a 
centralized short bus, is formed by a packet 
controller, concentrators and data devices. 

ISN is compatible with the company’s im¬ 
proved System 85 PBX office manager/control- 
ler for transmissions around and out of an office. 
ISN off-loads the System 85, acting as an appli¬ 
cations processor and enhancing the data-switch- 
ing capabilities of the system. 

According to IDC’s Robbins, PBX vendors 
are excited about ISN because it is a low-cost 
connection scheme. AT&T says the cost per 
connection is $400 to $500, not including wiring. 

Officials at the University of Pittsburg, site of 
one of a half dozen controlled ISN pilot intro- 


1 think that 
AT&T in the 
last year 
recognized 
that it will be 
a more 
effective 
player in this 
market if it’s 
willing to 
utilize outside 
resources.’ 
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Anyone who 
expected 
fireworks from 
AT&T this past 
year was 
disappointed. 
While the 
company has 
revealed some 
of its 

intentions, it 
has not given 
away its game 
plan. 


ductions, are very satisfied with the initial per¬ 
formance of the AT&T network. The multimil- 
lion-dollar “Campus of the Future’' project will 
provide voice, data and video transmission over 
a fiber-optic-based network, which includes ISN 
compatibility for 450 terminals and personal 
computers and the System 85. 

ATTIS is currently prohibited from entering 
joint marketing ventures with ATTCOMM, the 
regulated arm of AT&T, but AT&T is pressuring 
the Federal Communications Committee for de¬ 
regulation. Meanwhile, ATTCOMM is busily 
beefing up voice- and data-network services, 
moving toward an end-to-end digital network. 
Some private-line AT&T offerings include the 
Dataphone Digital Service, Accunet Packet 
Service, Accunet T1.5 Service and Skynet 1.5 
Service, for satellite networks. 

Seeking alliances 

Although AT&T’s reputation as a telecommu¬ 
nications provider had diminished in the com¬ 
mercial limelight, ATTCOMM has since pol¬ 
ished its image and is recouping respect in the 
telecommunications industry. “People are going 
back to AT&T,” says Jeffery Kaplan, telecom¬ 
munications consultant with IDC. Yet, the com¬ 
pany's broad spectrum of computer products has 
not fared as well. 

A lack of UNIX-based application software— 
coupled with hardware technology that equaled, 
but did not surpass, what was already available 
—dismayed industry analysts. The lack of tech¬ 
nological innovation from Bell Laboratories, 
AT&T’s highly respected research lab, raises 
questions as to the survival of this think tank in 
the commercial environment. “So far, there 
seems to be no bridge between AT&T's pure 
research and its computer products,” contends 
Gartner's Billadeau. Other analysts suggest that 
AT&T is allocating the bulk of its resources to 
telecommunications research, strengthening 
what the company does best. 

“The biggest problem with our product at this 
time is to get enough software on it,” admits 
AT&T's McSweeney. “We're coming from not 
being a presence in this business, and we’re 
working very hard to take our own developmen¬ 
tal resources, as well as outside resources, to 
build a complete product line.” 

According to an AT&T spokeswoman, there 
are approximately 200 UNIX application-soft¬ 
ware packages available, compared to a dozen 
when the computer products were first intro¬ 
duced. AT&T anticipates the availability of 
more than 500 packages by the end of 1985. 

As part of an aggressive campaign to get 


AT&T COMPUTER SYSTEMS 
(units shipped in 1984) 


Model 

United States 

international 

3B20 

1,500 

30 

3B5 100/200 

600 

200 

3B20 Duplex 

450 

50 

PC 6300 

30,000 

0 

3B20/300 

800 

50 

Total 

33,350 

330 


Source: International Data Corp. 


third-party software developers to write UNIX 
software, ATTIS announced an agreement in 
January 1984 with Digital Research Inc. (DRl), 
Pacific Grove, Calif., to build an application 
library for ATTIS’ computer systems. A year 
later, AT&T abandoned the project, reportedly 
due to lack of venture capital needed to set up a 
separate company with DRI, and to the in¬ 
creased availability of other companies' UNIX 
application software. “Originally, our strategic 
objectives were to stimulate the availability of 
UNIX application software, but now that's being 
satisfied by market forces,” says the AT&T 
spokeswoman. Industry analysts suspect that 
AT&T may acquire a software supplier to give it 
leverage in the software area. 

Direction takes shape 

While the industry waited for AT&T to carve 
out a niche for itself in the computer world, no 
one seemed to know where the chisel would fall. 
The answer came with the announcement last 
June of the AT&T personal computer, a 16-bit, 
8086-based MS-DOS-compatible machine. “I re¬ 
alized that [AT&T is] basically looking for joint 
ventures and marriages of convenience to get 
into the office environment,” says IDC's Rob¬ 
bins. “This is very positive for AT&T. It's a 
starting point.” 

Early last year, in a $260 million investment, 
AT&T scooped up a 25 percent share of Olivetti 
SpA, one of Europe's largest office-equipment 
manufacturers. This alliance supplies AT&T 
with a ticket into the European marketplace, 
where they have had difficulties, and an alliance 
with a large equipment vendor. 

AT&T's McSweeney acknowledges that the 
company's awareness of joint ventures is a way 
to catch up with the rest of the computer indus¬ 
try. “I think that AT&T in the last year recog¬ 
nized that it will be a more effective player in this 
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SOLA MINI UPS. 

PREVENTS THE NEED FOR DISASTER RECOVERY. 


If your business relies on compu¬ 
ters, what do your computers rely 
on? The answer should be the 
Sola Mini UPS. the on-line power 
source that protects your business 
system from dangerous power 
disturbances. 

A sudden surge or dip in voltage 
can result in computer errors, mem¬ 
ory loss, or even a complete sys¬ 
tem shutdown. This translates into 
costly mistakes, lost productivity and 
possibly expensive repairs. 

But now you can guard against 
voltage irregularities, blackouts and 
brownouts with Sola’s Mini UPS. 
Even power-line noise becomes a 
thing of the past because the Mini 
UPS will weather the storm and 



continue to provide clean, con¬ 
ditioned AC power. When a power 
failure occurs, the internal, main¬ 
tenance-free battery delivers un¬ 
interrupted power, automatically. 
And when you think about it, you’re 


not just protecting your computer— 
you're safeguarding the efficiency of 
your entire business operation. The 
portable. UL-listed Mini UPS is the 
small investment that keeps your 
large investment running. 

So if you’re not protecting your 
computer from blackouts, voltage 
surges and dips, transverse-mode 
and common-mode noise, or other 
irregular power conditions—you 
could be in for a real shock. 

Get the Sola Mini UPS. Because 
not enough power protection could 
be a terminal mistake. 


SOLA 

Write for free literature. 1717 Busse Rd.. Elk Grove Village. IL. 60007, (312) 439-2800. 
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LEXIDATA. 
LOOKING GOOD 


HIGH-PERFORMANCE COLOR 
GRAPHICS SYSTEMS. 

WeTe looking good for a lot of 
good reasons. 

Our family of high-performance, 
raster graphics display processors 



ards for our systems. And we see to 
it that they’re built cost-effectively 
so they can be 
priced the same way. 

OUR RESOLUTION: 
INTELLIGENT 
SOLUTIONS. 

We offer a variety of 
systems with a vari¬ 
ety of resolutions. 

LEX90™isLexi- 
data’s newest family 
of raster display 
processors. There’s 



Computer-driven command and con¬ 
trol battle simulators are using Lexidata 
graphics systems to display 3-D terrain 
appreciation maps. (Courtesy of The 
Singer Company, Link Simulation Sys¬ 
tems Division) 


Lexidata’s monitor enclosure design 
features a unique tilt and swivel 
movement with smooth and easy 
operation. All monitor connections 
and peripheral power supplies are 
located in the enclosure’s base. 

and subsystems are recognized 
worldwide for their ability to cost- 
effectively reduce the picture-pro¬ 
cessing workload of host computers. 

They’re being 
used to find oil, de¬ 
sign motorcycles, 
treat hospital pa¬ 
tients, compose 
magazines, and 
trace the move¬ 
ment of military 
troops. And as 
many applications 
as there are now, 
there are many 
more to come. 

HIGH-PERFORMANCE 

COMPANY. 

For over a decade, Lexidata^'^ has 
been advancing color graphics tech¬ 
nology, especially in the area of 
computer-aided design, where our 
systems are being successfully inte¬ 
grated by OEMs and end-users. 

We’ve set some very high stand- 


Students at the Royal College of Art in 
Kensington, England, use Lexidata’s 
SOLIDVIEW to create designs such as 
these first-class passenger train seats. 


a LEX 90 model that can support up 
to 24 planes of 1280x1024 isplay 
memory at 60Hz non-interlaced 
refresh. 

There’s SimulRes, which allows 
the simultaneous display of 640x512 
and 1280x1024 images on the same 
screen. 

There’s GEOVIEW,™ a three- 
dimensional geological interpreta¬ 
tion paclage. 

And for solid 
modelers, 
there’s the 
extraordinary 
capability of 
SOLIDVIEW,™ 
Lexidata’s pat¬ 
ented z-buffer 
technology for 
the display of 
solid models. 

If you need 
an intelligent low-cost color or 
monochrome 1280x1024 graphics 
terminal, with PLOT 10™ or 
VTIOO^’’^ emulation, our Series 2000 
is available featuring a powerful 
l6/32-bit 68000 microprocessor. 

And, of course, all Lexidata sys¬ 
tems are compatible with a variety 
of leading third party application 


software packages for mechanical 
design/analysis, business graphics, 
mapping, and 
geological inter¬ 
pretation. 

TAKE A 

CLOSER LOOK. 
Lexidata sys¬ 
tems are hard at 
work around 
the world, help¬ 
ing companies 
realize their 
goals in all kinds 



of applications. These companies 
have found powerful, cost-effective 
solutions that can do the job for 
them now, yet grow with them later. 

If that sounds like your kind of 
company - or your kind of cus¬ 
tomer - then we should talk. 

Call us at 1-800-472-4747. In 
Massachusetts, call 617-663-8550. 
Or write: Lexidata Corporation, 

755 Middlesex Turnpike, Billerica, 
Massachusetts USA 01865. TWX: 
710-347-1574. In UNITED KING¬ 
DOM call: Lexidata, Ltd., Hook 
(025672) 3411. In FRANCE call: 
Lexidata SARL, Rungis (1) 686-56-71. 
In JAPAN call: Lexidata Technical 
Center, Tokyo 486-0670. 



ILEXIDAm 

LOOKING GOOD 


Copyright 1985 Lexidata Corporation. All rights reserved. LEX 90 and GEOVIEW are trademarks of the Lexidata Corporation. SOLIDVIEW is a trademark of the Lexidata Corporation and is covered by U.S. Patent No. 4,475,104. 
Lexidata is a trademark of the Lexidata Corporation. PLOT 10 is a trademark of Tektronix, Inc. VTIOO is a trademark of Digital Equipment Corporation. 
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market if it's willing to utilize outside resources," 
he says. 

AT&T is reportedly talking with mainframe 
vendors, such as Control Data Corp. and Am¬ 
dahl Corp., about equipment agreements. 
AT&T's need to capture a share of the personal 
computer market has fueled speculation about 
the possibility of AT&T's acquiring a major 
microcomputer vendor. 

Focuses on customers 

When AT&T entered the commercial market¬ 
place, the company faced two major obstacles. 
First, it had to overcome inexperience in dealing 
in a competitive environment; second, it had to 
disprove prevailing public opinion that, while it 
posessed the required technology, it had no idea 
what to do with it. 

In a recent internal reorganization, AT&T 
aligned with its customers. Last September, 
AT&T announced a shift of key resources within 
its technologies sector into three new lines of 
business within ATTIS. The new units focus on 
specific business and resident customers that 
purchase or lease voice- and data-communica- 
tions systems and products and AT&T's comput¬ 
er line. 

The restructuring, under Charles Marshall, 
former chairman and chief executive officer of 
ATTIS, includes the integration of AT&T's 
Computer Systems division. Consumer Products 
division and the Teletype Co. At the time of the 
announcement, ATTIS' Marshall commented, 
“The move is good news for our customers and 
for us. It builds a much stronger bridge between 
the customer and our business, providing one 
easy point of contact for our products and sys¬ 
tems." 

The three new lines of business are called 
Large Business Systems, Consumer and General 
Business Systems, and Computer Systems. A 
single organization. Services, will meet installa¬ 
tion, maintenance and service needs for all three 
lines. 

“Here's where AT&T comes of age," says 
IDC’s Robbins. “This reorganization is signifi¬ 
cant because what AT&T is saying is that the 
battle between marketing and engineering is 
over, and marketing won." 

VAR program expands 

AT&T is pursuing all channels of distribution, 
including direct, retail and value-added reseller. 
In the last year, the company reportedly 
signed up 50 resellers. VARs provide expertise 
that would otherwise take years for AT&T to 
acquire. 


“We’ve done very well in ascribing a signifi¬ 
cant amount of the business to the VAR channel 
and establishing relationships to the point where 
we'll have a major impact in correcting what is 
generally perceived to be one of the few weak¬ 
nesses of the UNIX-based strategy—lack of ap¬ 
plication packages," says Charles Redmond, 
general manager of AT&T's VAR program, 
which was initiated last spring under the Com¬ 
puter Systems Division. It aims at stimulating 
application-software development for UNIX 
System V and at serving vertical markets. 

According to Redmond, VARs favor the 3B2 
multiuser distributed system, which supports as 
many as 16 users. Vertical markets include bro¬ 
kerage, financial services, health care, account¬ 
ing, advertising, public relations, engineering 
and scientific markets. The ultimate goal of the 
program, Redmond says, is to ground it as a 
solid distribution channel in which a user can get 
quality turnkey support and solutions. 

AT&T's task formidable 

Anyone expecting fireworks from AT&T this 
past year was disappointed. While the company 
has revealed some of its intentions, it has not 
given away its game plan. 

Vendor compatibility via communications and 
open-network architecture is AT&T's emphasis 
for the near future. “We don't intend to put IBM 
out of business," quips AT&T's McSweeney. 
“We're not going to make an effort to displace 
IBM's MVS operating system. We are going to 
make sure that our products link into the IBM 
world." 

One of AT&T's strategies will be to sell to the 
IBM customer. That is why the company offers 
capabilities of IBM protocol conversion, have 
introduced an IBM-compatible product and are 
likely to support IBM's Systems Network Archi¬ 
tecture (SNA). 

Will the lion lie down with the lamb? “There's 
no reason that you won't see a lot of AT&T 
communications capability in an IBM shop, de¬ 
spite IBM's recent acquisition of Rolm," claims 
IDC's Robbins. 

As far as life as a computer vendor goes, the 
jury is still out on AT&T. According to Gart¬ 
ner's Billadeau, AT&T has an outside limit of 
three to four years to prove itself a viable force in 
this area. But, he cautions, “While AT&T solidi¬ 
fies corporate strategy, the industry is not stand¬ 
ing on the sidewalk watching the parade 
go by." □ 

Interest Quotient (Circle One) 

High 453 Medium 454 Low 455 
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Hard to carry 



COMPAQ* is a registered trademark and COMPAQ PLUS” is a trademark of COMPAQ Computer Corporation. IBM* is a registered trademark of International Business Machines Corp. © 1985 COMPAQ Computer Corporation. 














Hard to expand 



JB 


Hard to beat 


Feature for feature, it's hard to beat the 
COMPAQ* Portable and COMPAQ 
PLUS™ For one simple reason. While 
others make compromises, COMPAQ 
makes portable personal computers 
that can do ever^dhing a desktop can. 
And more. 

Compared to the IBM* PC, for 
instance, COMPAQ Portables run all 
the same popular business programs, 
all the same printers, and can expand 
to more than 30 times the storage. Plus 
they have a handle. 

Compared to briefcase models, 
COMPAQ offers more again. More 
memory. More storage. A standard 
keyboard. Standard diskette drives so 
you can use industry-standard pro¬ 
grams—as they are, without modifica¬ 
tion. And a brilliant, high-resolution 
screen that displays text and graphics 
at one time. Not one you have to play 
peekaboo with. 

Compared to the Mac, COMPAQ 
lets you add a second diskette drive or 
even a 10-megabyte fixed disk drive. 
Inside, not out. Not to mention that we 
speak the Mother Tongue of Business 
Computers and Mac doesn't. 

With a rugged, full-function 
COMPAQ, you don't have to compro¬ 
mise capability, compatibility or read¬ 
ability for portability. 

amPAo : 

It simply works better. 


For a free brochure or the location of your nearest Authorized COMPAQ Computer Dealer, call toll-free 1-800-231-0900 and ask for Operator 1. 

















a fest Step forvrard 
in bacMip. 


Introducing FasTape, the fully 
assembled subsystem from 
Archive. Now systems inte¬ 
grators, VARs, VADs and 
OEMs can add streaming 
tape to their Winchester disk- 
based systems almost as 
fast as you can say “backup!’ 

Get Serious. 

You can’t turn a Fp into an 
effective engineering work¬ 
station, office automation file 
server, small business accounting 
system or any sort of "serious” com¬ 
puter without backup. 

Today’s advanced personal com¬ 
puters have more power than yester¬ 
day’s minis, and with 20MB to 100MB 
Winchesters, they 
have backup 
needs to match. 

FasTape is 
the answer. It’s the 
serious solution 
for serious data. 




Faskpe is a complete solution, includ¬ 
ing streaming tape drive, power 
supply, switch selectable 115/230VAC, 
enclosure, cables, and utility soft¬ 
ware, with controllers available to inter¬ 
face FasTape to your system. 


It’s About Time. 

Until now if you wanted to add tape 
backup to your system, you had two 
choices. You could take the time, 
invest the money and put up with the 
aggravation of selecting a drive, 

bending metal, specifying 
a power supply, adding a 
fan, building a controller 
and developing software. 
Or you could pay a small 
fortune to have a sub¬ 
system house do it for you. 

Nowjustcall Archive. 
We’ve done all the work 
for you. So you save time. 
And money. 


W^ve Got Your Number. 

As the industry’s leading 
manufacturer of M" stream¬ 
ing tape drives we’re able 
to offer 20MB, 45MB and 
60MB backup systems at 
low OEM pricing. 

As a tried and true 
OEM supplier we also 
understand what it takes to 
make you successful. Like 
controller/formatter boards- 
IBM FO, SCSI and OIC-02—technical 
support, fast delivery, volume pricing 
and a very reliable product. 

You’ve Got Our Number. 

Take the first step. Call Archive today 
at (714) 641-0279 and you can have 
a FasTape system up, running and 
fully integrated in less than a mega- 
second. Or write for more informa¬ 
tion. Archive Corporation, 3540 
Cadillac Ave., Costa Mesa, CA 92626. 

Archive 

Out front with backup. 
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Applying integrated systems 
in industry, engineering and commerce 


MODULA-2 AIDS 
STRUCIURED PROGRAMMING 


Thanks to modularity, Modula-2 may be a better choice than Pascal 
for programmers working on large projects 


Giacomo Marini and Hugh McLarty 

Logitech Inc. 

For professional software programmers, a 
structured programming language serves as a 
productivity tool. This tool, supported by edi¬ 
tors and debuggers, can save hours of work in 
rewriting and in tracking errors in a program. 
One such tool is the Modula-2 programming 
language, an evolution of Pascal designed to 
remedy many of Pascal's shortcomings. 

Modula-2 aids productivity and software de¬ 
velopment by allowing several programmers to 
work simultaneously on different parts, or mod¬ 
ules, of a program. While Pascal handles I/O 
facilities better than Modula-2, it also partitions 
programs into “blocks," which do not provide as 
tight restrictions on interaction between sections 
as do modules. In addition, unlike modules, 
blocks cannot create variables whose values re¬ 
main intact throughout a program. 

Moreover, Modula-2 boasts a more stream¬ 
lined, English-language-like syntax than does 
Pascal. Finally, a lack of standardization restricts 
Pascal. As a result, software developers must 
sometimes resort to the use of non-standard 
extensions of the language. 

Modularity aids partitioning 

Modula-2's primary advantage in multiple- 
programmer environments is its modularity—an 
important feature in large software-development 
projects. Such projects require the division of a 
program from among four or five to several 
thousand programmers for coding, debugging 
and maintenance. Because each programmer 



must design, code and test, the choice of a 
development language—and the success of the 
project—depends on the availability of program¬ 
mers who know a particular language and on the 
ease of learning it. For this reason, Modula-2 
benefits from its roots in Pascal. Designed as a 
language to teach structured programming, Pas¬ 
cal has a widespread impact as a teaching medi¬ 
um. Many educational institutions use Pascal to 
teach programming, and some now teach 
Modula-2 in addition to, or instead of, Pascal. 
Programmers who already know Pascal can typi¬ 
cally learn Modula-2 in a few hours. 

Modularity is also important because of the 
high amount of personnel turnover typical in 


A ‘‘definition 
module” acts 
as a source to 
the Modula-2 
compiler to 
define the 
interface 
between a 
module and the 
external world. 
The symbol file 
contains the 
output of the 
compilation. 
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large software-development projects. Because 
these projects can take years to complete, pro¬ 
grammers may join or leave a company, move to 
other departments or be reassigned to other 
tasks during the life of a single project. 

Modules, as used in Modula-2, are well-de¬ 
fined units of a program that group related 
variables and the procedures to manipulate 
those variables. In block-structured languages, 
such as Pascal, all procedures and variables 
reside in a monolithic, closed block of code— 
called a “compilation unit’’—which is the Pascal 
program. 

Modules use an “information hiding” feature 
to impose tight restrictions on interaction be¬ 
tween sections of a program. To access variables 
and procedures residing in another module, the 
referencing module “imports” those it requires 
from the other module, which, in turn, “ex¬ 
ports” those elements. This technique “hides” 
irrelevant details of the program while allowing 
selected variables to remain visible. 

By using modules, Modula-2 allows long pro¬ 
grams to be written as an author would write a 
novel—in chapters. Standard Pascal, on the 
other hand, allows the author to write only the 
equivalent of a one-page column or a short 
memo. To write a novel, the author using Pascal 
would have to write one long narrative without 
chapters. When applied to programming, this 
means that the project, or “novel,” cannot be 
partitioned among programmers. 

Controlling inter-module communication 

Partitioning does have its drawbacks, howev¬ 
er. One of the major disadvantages of partition¬ 
ing in a large software-development project is 
managing communication—among the various 


Using an 
“implementation 
module” as a 
source, 

Modula-2 can 
implement the 
definition 
module's data in 
a form that the 
external world 
can use. 



programmers assigned to each unit and among 
the modules themselves. Block-structured parti¬ 
tioning methods, as used in Pascal, ALGOL and 
PL/I, and “separately compiled” subroutines 
and functions, as used in FORTRAN and C, do 
not solve the major problems associated with 
partitioning. These problems are: keeping close 
control over the visibility of objects and enforc¬ 
ing consistent use of objects across separate 
modules, thus controlling changes that affect 
inter-module interfaces. 

Modula-2 addresses these problems by using 
compilation units called “definition modules” 
and “implementation modules.” Definition 
modules, which define the interface between a 
module and the external world, contain declara¬ 
tions—statements that “declare” fixed informa¬ 
tion about a program—of exported objects. 
They also contain declarations of imported ob¬ 
jects that are essential to the definition of the 
exported objects. 

To control module interfaces, Modula-2 pro¬ 
vides symbol files, which include the output of a 
definition module's compilation. The symbol 
files contain an encoded representation of the 
definition module itself. A Modula-2 compiler 
uses an exporting definition module’s symbol 
files when compiling modules that import ob¬ 
jects from it. The compiler performs inter-mod¬ 
ule consistency checks, based on the information 
contained in the symbol file. This means that, 
although Modula-2 supports separate compila¬ 
tion of different modules, it requires that compi¬ 
lation be based on the full information about the 
interfaces with other modules. As a result, com¬ 
pilation in Modula-2 is separate from, but not 
independent of, other compilations. 

The other type of Modula-2 modules, imple¬ 
mentation modules, contain the code and the 
data necessary to “implement” the definition 
module so that the external world can use it. The 
output of the compilation of an implementation 
module is contained in object files. 

Strong typing is important 

Some programmers do not like Modula-2’s 
strict control over the definition and use of 
module interfaces. However, most programmers 
appreciate the language's use of required decla¬ 
rations, strong typing and readable syntax. 
Moreover, the use of linkers (utility programs 
combining two or more modules) or linker/ 
loaders (linkers that, after linking, load the 
program into memory) can prevent most errors 
caused by inter-module inconsistencies before 
run-time. 

An important feature of Modula-2 is the use of 
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Both letter-quality and draft hard copy 



Fastest document 
throughput in its class 


Both friction and 
tractor paper feed 


Better, 

more versatile 
operator 
: controls 


Industry 
standard serial 
and parallel 
interfaces. i 


Tl reliability 

Compatibility \with third-party Better, 

and proprietary software more durable 

easy-access 
font modules 


Then 855 microprinter* 
No other printer says better 
so many ways* 


Feature for feature, no other microprinter 
can match the versatility, compatibility, 
reliability and productivity of the 
OMNI 800* Model 855 microprinter. 
Here’s why* 

Two Printers In One. With the TI855 
you get the speed of dot matrix draft 
copy. Plus the precise clarity of the most 
advanced matrix technology for letter- 
quality print. It’s two printers in one — at 
one low price. 

A Great Family Name. Texas Instru¬ 
ments is known for providing the world 
with the industry standard for printers — 
the TI 810. TI builds the same reliability 
into every 800 series microprinter. Both 
the 855 and the data processing Model 
850 are part of the expanding TI line of 
high-performance, low-cost microprinters. 


Hardware Compatible. The TI 855 
microprinter is compatible with all major 
PC hardware. And it provides both serial 
RS232C subset and “Centronics-type” 
parallel as standard interfaces. 

Software Compatible. The TI 855 uses 
industry standard escape sequences for 
compatibility with virtually all third-party 
software. And for those with proprietary 
software needs, a model is available with 
ANSI standard escape sequences. 

Tough Font Modules For Quick Char' 
acter Change. Three font modules can 
be inserted into the front of the printer at 
one time, and are accessed individually. 
Each contains both draft- and letter- 
quality character sets. They’re easier to 
use, more reliable and more durable than 
traditional metal or plastic daisy wheels. 


More Productivity Than Any Other 
Microprinter. The 855 offers both fric¬ 
tion and tractor paper feed, to handle all 
types of word and data processing applica¬ 
tions. A quick-change snap-in cartridge 
ribbon. R^ter and mosaic graphics, /md 
intelligent printing which maximizes doc¬ 
ument throughput — regardless of format. 

Get the printer that makes for better 
information systems. For more information 
visit your nearest TI authorized dealer or 
write Tbcas Instruments Incorporated, P.O. 
Box 809063, Dept. DPF-00000, 

Dallas, TX 75380-9063. Or call 
toll-ftee: 1-800-527-3500. 


, Texas 
Instruments 


Creating useful products 
and services for you. 


Copyright © 1984 Texas Instruments * Trademark of Texas Instruments 
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OEMs... Is Your Input Strategy 
As Sound As Your CPU Strategy? 



Computer users are 
demanding additional input 
devices from you. Key Tronic can 
help you meet the demand for 
these input devices, and minimize 
your development costs. 

Key Tronic is integrating the 
most popular input devices into 
OEM keyboards. All processing 
is done in the keyboard and no 
additional system ports are 
required . . . using existing 
electronics saves money. Also, all 
input can be presented as a series 


of key presses to assure 
compatibility with existing and 
future software. 

Speech Recognition, Touch 
Pad, Mouse, Bar Code and Joy 
Disk are available to enhance 
your product with unique, value 
added benefits. Distinguish your 
product from the ordinary! Talk 
to your Key Tronic representa¬ 
tive today. 


''(Jedthe Key Tmiifjmh 

key tronic 

The Res ponsive Input Company 


P.O. Box 1 4687• Spokane,WA 99214® USA 
(509) 928-8000 • TWX 510-773-1885 


A. Joy Disk — Four keys in one; 
rapid cursor control. 

B. Touch Pad — Multi-purpose 
input device; programmable key 
pad, cursor control, drawing 
tablet. 

C. Speech Recognition — 
Natural, language indep>endent 
command entry. Hands free 
operation. 

D. Mouse — Popular pointing 
and selecting tool. 

E. Bar Code — Fast, accurate 
data capture. 
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VERTICAL MARKET INTEGRATOR 


required declarations. Declarations facilitate 
programming because they have a global effect 
on a program. For example, they declare values 
associated with symbolically named constants, 
data types used and other fixed information. 
Because the information remains in effect 
throughout the program, using a language with 
required declarations can prevent errors from 
occurring. Once a value is declared, the pro¬ 
grammer cannot make the mistake of using the 
same declaration for two different data ele¬ 
ments. This feature enables the programmer to 
spot errors at compile time rather than run time. 

Modula-2 also features strong typing. Typing 
so classifies data to which a given element be¬ 
longs that it constrains the procedures that can 
be performed on that data. Modula-2, like Pas¬ 
cal, is extremely rigorous in enforcing types, thus 
helping to prevent programming mistakes. 


In addition, ModuIa-2’s English-language- 
like, readable syntax is helpful in large-scale 
software development. Other languages, such as 
C and APL, are known for terse syntax, which 
seems advantageous for individual programmers 
writing programs. However, on large projects, 
this terseness may result in programs that are 
difficult for other programmers to read and 
understand and thus may hinder programmers 
from being able to modify the program quickly. 
Moreover, Modula-2’s syntax is a cleaner, more 
systematic version of Pascal, from which it 
evolved. 

Coherence demands standardization 

An important requirement for large software- 
development projects is standardization of their 
language. Moclula-2 and Pascal share a common, 
academic, development environment and the 


Glossary of Modula-1 tonninology 


• Block: the part of a block-structured program, 
such as Pascal, containing the specifications for the 
program, including a label declaration, a constant 
definition, a type definition, a variable declaration, a 
procedure part, a function part and a statement part. 

• Compilation unit: a block of code or a module 
that comprises a software language. 

• Declaration: a statement at the start of a 
computer program that has a global effect on that 
program. It "declares" fixed information that remains 
in effect throughout the program. 

• Definition module: a module that defines the 
interface between the module and the external world. 
It contains declarations of the objects that the module 
exports to the other portions of the program and 
declarations of imported objects that are essential to 
the definiton of exported objects. 

• Development tools: aids to software 
documentation and development, including language 
compilers and debuggers. 

e Export/import: the process that a module 
performs to access variables and procedures 
residing in another module. The referencing module 
imports those it requires from the other module, 
which, in turn, exports those elements. 

• Implementation module: a module that 
contains the code and data necessary to provide an 
"implementation" of the corresponding definition 
module that the external world can use. ^ 

• Information hiding: a software-design concept 
that reduces interaction between sections of a 
program, thus reducing the likelihood of 


difficult-to-trace errors, called "side effects.” 

• Module: a well-defined unit in a software 
program that groups related variables and 
procedures while hiding the irrelevant details of 
internal variables and procedures, allowing selected 
variables to retain their values throughout program 
execution. 

• Object file: a file in a Modula-2 program 
containing the output of the compilation of an 
implementation module. 

• Partitioning: the division of a software project 
into several reasonably small, self-contained units that 
can be allocated among several programmers. 

• “Side effects”: difficult-to-trace errors in a 
software program that occur when operations 
performed in one section of a program have an 
unintended effect on another section of the program. 

e Structured programming: a disciplined 
approach to computer program development, 
coupling the use of a limited number of control 
structures with a modular approach to program 
development. 

• Symbol file: a file used in Modula-2 that 
contains the output of a definition module’s 
compilation and an encoded representation of the 
definition module itself. 

• Typing: the classification of data to which a 
given element belongs, constraining the procedures 
that can be performed on that data. The classification 
documents the intended behavior of the type and 
communicates this behavior to designers and users of 
this type. 
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Modules, as 
used in 
Modula-2, are 
well-defined 
units of a 
program that 
group related 
variables and 
the 

procedures to 
manipulate 
those 
variables. 


same designer—Nicklaus Wirth of the Eidgeno- 
ssische Technische Hochschule (ETH), Zurich, 
Switzerland. However, unlike Modula-2, Pascal 
has been plagued by a lack of standards. 

The reason for this lack of standardization is 
that Wirth intended Pascal as a language for 
systematically teaching programming by simpli¬ 
fying the real world. However, as the need for a 
structured-programming language made the use 
of Pascal more widespread than Wirth intended 
it to be, other developers introduced non-stan¬ 
dard extensions at various times to cope with 
Pascal's limitations. The most necessary of these 
extensions was probably the development of a 
separate compilation facility—modules. 

The need for modules resulted in the develop¬ 
ment of Modula-2 about 10 years after Pascal. 
The language includes all aspects of Pascal, 
extends them with the module concept and with 
multiprogramming and adds the important ad¬ 
vantage of standardization. Standardization 
facilitates the porting of software to various 
machines, the ability to change development 
tools and the ability to evolve and maintain the 
software over time. 

In the case of Modula-2, both the language 
definition and the use of its system library are 
standardized. After Modula-2 emerged, its de¬ 
velopers tested it almost immediately in two 
implementations at the ETH, and the design was 
revised. After the initial revisions, several com¬ 
mercial implementations of Modula-2 produced 
feedback on the language design. Meetings held 
between the commercial implementors and the 
ETH group resulted in minor changes, which 
Wirth documents in the second edition of Pro¬ 
gramming in Modula-2. The ETH has recently 
published more changes, which will become part 
of the third edition of Programming in Modula- 
2. So far, the implementors have cooperated 
with the changes and have accepted Wirth's 
definition as the standard language. 

A standard system library is also a key element 
in a language's success. In the case of Modula-2, 
most of the current implementations include a 
library that is a superset of, and compatible with, 
the library defined by the Zurich team. More 
recently, Modula-2 implementors have tried to 
start a Modula-2 Standard Library. A prelimi¬ 
nary draft of the library exists, and the first 
implementations should appear next year. 

Unlike Pascal, in which the standardization 
effort occurred too late in the language's devel¬ 
opment, the designers ^d implementors of 
Modula-2 are carefully controlling both the lan¬ 
guage and the library and are actively cooperat¬ 


ing to set, maintain and enforce standardization. 

Users of Modula-2 can now rely on wide 
industry support because compilers and inter¬ 
preters for the language are available. Among 
those offering such products are Logitech Inc., 
Modula Corp., Tartan Laboratories and Volition 
Systems. 

For example, Logitech’s products include tools 
for the Intel Corp. 8086 family of processors 
under the MS-DOS, PC-DOS and CP/M-86 
operating systems as well as the Digital Equip¬ 
ment Corp. VAX family under the VMS oper¬ 
ating system. Logitech offers the development 
system for the 8086 family in a resident version 
running on the 8086 itself and on a cross-version 
hosted in a VAX/VMS environment. The com¬ 
pany also plans to offer development tools for 
other processor families. 

The Logitech tools also include an optional 
ROM package featuring an absolute linker that 
allows code to reside at fixed memory locations 
in ROM-based systems or in systems without 
operating systems. It also includes a version of 
the run-time system adapted for these (ROM- 
based and operating-system-less) systems. 

In addition, the company offers two debuggers 
for the 8086, one of which is included in the basic 
package. The basic debugger allows symbolic 
examination of memory dumps, while the op¬ 
tional run-time debugger allows symbolic dy¬ 
namic debugging of Modula-2 programs, includ¬ 
ing overlays and multiple processes. 

Furthermore, the ETH Zurich has made Mo¬ 
dula-2 compilers available to universities and 
other educational institutions, and Modula-2 
vendors often offer sales incentives to education¬ 
al institutions and user groups. □ 


Giacomo Marini is co-founder and vice 
president of software engineering at Logitech 
Inc., Redwood City, Calif., a developer and 
distributor of Modula-2 software-development 
systems. Before founding Logitech, Marini was 
president and software development manager of 
Logitech Sri, Ivrea. Italy. Marini holds a degree in 
computer science from the University of Pisa in 
Italy Hugh McLarty Is project manager at 
Logitech. His primary responsibilities include 
developing Modula-2 software and text and 
graphics editors. 
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IBM PC. WANG-LIKE WP. 
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mark of Wang. Inc. Tektronix 
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Here’s documented proof 
that full-function word-and- 
graphics processing is prac¬ 
tical at last. 

What you see is what you get: 
text, charts and quality graphics, 
easily prcxJuced and merged on 
the IBM PC AT or XT, then output 
together. Concurrent rasterization 
lets your printer turn out highest- 
resolution results while you turn the 
computer to other tasks. 

Produce your own proof: call to 
an-ange for a demonstration today 
1-800«38-0219. In Oregon, call 
(503)684-3314. 

CONCEPT 

TECHNOLOGIES: 

THE DOCUMENT 
PROCESSORS 
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TEKTRONIX nmWDUCES 
THE WORLD’S BROADEST UNE OF 32-BIT 
GRAPMCS WORKSTATIONS. 


Introducing the first workstations 
whose tNoadth of options wiil satisfy 
the unique needs of every user—yet 
whose compatibility with hosts, P^, 
terminals, and each other will answer 
the equally demanding needs of 
every company. From its low-cost 
personal workstations to its multiple 
32-bit. multi-processing engines... 
from its new graphics displays to its 
integrated software... from its immedi¬ 
ate potential to its long-range value, 
the new Tek 6000 Family of Intelligent 
Graphics Workstations is far and away 
the price/performance leader. 

Keep your software, hardware, and 
host The workstations’ open architec¬ 
ture lowers the cost of developing and 
porting software. You can use Tek 
4000 Family terminals or our all-new 
window-managed displays. You can 
specify IBM-PC compatibility. Con¬ 
tinue to use your host compute power. 
And connect with other workstations 
via the LAN. 

Immediate solutions and software 
tools. Most UNIX-based software is 
easily ported, as are packages written 
with GKS and PLOT 10 TCS and IGL. 
As a result, major third party applica¬ 
tions packages are already available, 
with many more on the way. 

In addition, Tek offers a range of 
superb software tools, including a 
document processor, project planner, 
graphics editor and relational DBMS. 

Call 1-800-547-1512 today, to learn 
how you can get eveiything you’ve 
wanted in a workstation: High 
performance. Host compatibility. 
More options to start with. And a 
staiKlard you can grow with. In 
Oregon, call 1-800-452-1877. Many 
sales and leasing agreements are 
available. 

Teklntelliaent 
Graphics Woricstations: 
The standard you 
can grow with. 


1. Tek 4107 terminal in-use 
with PLOT lOTekniCAD 


Computer-Aided Drafting 


3. Peripheral cabinet 



Copyright O 1984, Tektronix, Inc. All rights reserved. ZEO-102 


package. 

2. Low-cost, personal UNIX 
system configuration. 


houses 9-track tape and 
SMD disks. 
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8. Keyboards, displays and 
display stands all incor¬ 
porate human engineer¬ 
ing at its best. 


5. Instrument controller 
with real-time operating 
system. 


New window- 
managed displays help 
deliver the full benefits of 
multi-processing. 

Tek 6200 dual-wide 
configuration enables 
limitless expansion. 


4. Tek 4115B terminal 
integrated into 
workstation. 


6 . 


7. 




UNIX and IBM-PC are trademari<s or registered trademarks of. respectively. AT&T Bell Laboratories. Inc., and International Business Machines 4115B display courtesy of PDA Engineerin 
Orawir>g courtesy of Manufacturing and Consulting Services. Inc., shown on display 6. 
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Let’s hope so. 

Because your systems depend 
on disk drives. So it’s important 
to have a disk drive supplier you 
can depend on. 

And that’s where NEC comes in. 

At NEC, we’re always driving ahead. 

With newer drives. Drives with more 
storage capacity. More reliability. 

Drives that keep pace with the latest 
technology. 

How do we do it? 

With more experience. We’ve been 
designing disk drives a long time. Way 
back in 1959, we were one of the first to 
develop magnetic recording devices. 
Plus, we’ve got plenty of other 


Our 5 V4^ drive 
gives you more 
capacity in less space, 
for less money. 


can be sure there will be more. 

Drive into the hiture with NEC. 

You have a lot to look 
forward to with NEC. 


NEC 3^2” 
floppy drives 
are ready for 
delivery. 


NEC5V4- 
half-height 
Winchesters provide 
12.91-25.83MB 


NEC 5^4’^ 
floppies offer 
up to 1.6MB 
capacity. • 


NEC 8” 

flexible drives are 
compact and 
have 24000 MTBF. 


A/EC 8" 
Winchesters 
store up to 
167.7MB.' 




A/EC 9" 

Winchester has 
a 15 millisecond 
seek time. 


resources. We’re an $8 billion company. 
And that means we’re in this business 
for the long run. 

We just doubled the capacity of our 
5V4" half-height drives. 

No one thought we could improve 
on our 5 V 4 " Winchester half¬ 
heights. But we did. We doubled 
our efforts. And we ended up 
doubling the tracks on our 5V4". 

The result? 

You guessed it. 25.83MB instead 
of just 12.91MB. 

If you need other disk drives, 
we also make a new 3 V 2 " floppy, 

8" Winchesters and floppies, 
and 9" Winchesters. And you 


To find out more just call 1-800- 
343-4418. (In Massachusetts call 
617-264-8635.] Or fill out the coupon 
below. 

And find out why more and more 
OEM’s are saying, “NEC and me.” 


Please send me more information on: 

Floppy Drives Winchesters 

□ 3V2" □ 8 " 

□ 5 V 4 " half-height □ 5 V 4 " half-height 

□ 8" □ 9" 

Name_ 


Title_ 

Company _ 

Address_ 

City_ 


State. 
Tel( 

MMS585 


)- 


.Zip. 



NEC Information Systems. Inc. 
1414 Massachusetts Avenue 
Department 1610 
Boxborough, MA 01719 
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Parallel computer. 
Unparalleled capability 





Introducing the Flex/32 Multicomputer’^** 
A revolutionary parallel computer with per¬ 
formance that’s scalable from supermini to 
supercomputer - a capability for growth 
beyond the needs of any application. 

An entry-level Fle^3z^ system starts 
you out with two 32-bit superminis, 2 
megabytes of local memory, 128 kilobytes 
of common memory and two VMEbus in¬ 
terfaces. That’s more power than two stand¬ 
alone superminis. But that’s just the 
beginning. 

Each nex/32 Multicomputer cabinet can 
contain up to twenty supemuni CPUs, each 
with 1 megabyte of RAM and a VMEbus 
interface, each performing more than one mil¬ 
lion instructions per second. And since there’s 
no limit to the number of cabinets you can 
connect, Flex/32 can be configured and recon¬ 
figured easily as your applications demand. In 
fact, Flex/32 is the most change-tolerant system 
available today. 

What’s more, since Flex/32 is a Multi- 
Computer, it can provide true concurrency in 
processing. Which means it can run many pro- 
gams at precisely the same instant in time. 
That’s the kind of teamwork you need in large- 
scale real-time and scientific applications. 

The Flex/32 comes with tne software tools 
you’ll need to help make the best use of its 
outstanding processing c^abilities. Like 
our concurrent UNDC** System V operating 
systems. And languages like C, our own 
Concurrent C"**, FORTRAN 77 with ISA 
extensions, RATFOR and the Flex/32 
Concurrency Simulator. A performance 
evaluation option is available to enable you 
to tune run-time performance for optimized 
applications. 

The Flex/32 Multicomputer. The only 
general-purpose Multicomputer. No other 
system offers more performance and more 
capability for growtn. So contact us today 
for more details. 



Computer Corporation 

Corporate Office: 1801 Royal Lane, Building 8, Dallas, TX 
75229, (214) 869-1234; Eastern Regional Office: 5 Great Valley 
Parkway, Suite 226, Great Valley Corporate Center. 
Malvern, PA 19355, (215) 648-3916/7; Western Regional Office: 
2250'E. Imperial Hwy., Suite252, El Segundo, CA9^5» 
(20) 640-3322. 

Rex/32. Flex32 MtiHfComputer ami Concurrent C are trademarks of 
Flexible Computer Corporation. UNIX is a trademark of AT&T Bell 
Laboratories. 1 1984 Flexible Computer Corporation 

CIRCLE NO. 45 ON INQUIRY CARD 





































































FEATUFIE HIGHUGHTS 



p. 113 .... More sophisticated links 


VOICE-MESSAGING 



NON IMPACT PRINTER FACSIMILE 

p. 137 . Confusion in the OA market 


BUS-CONTROL 

LOGIC 

(STATE-LOGIC 

SEOUENCER) 


ARITHMETIC/ 

LOGIC 

PROCESSOR 


» I/O BUS 


MAIN 

MEMORY 


p. 147 . New mini solutions 


MICRO-TO-MAINFRAME CHOICES EXPAND.91 

Personal computers are getting more and more powerful, but their usefulness 
is limited if they can’t access the wealth of data in the corporate mainframe. 
One key to making this connection is the micro-to-mainframe link, which 
provides communications and file-transfer capabilities. Our survey of the 
broad range of available products concentrates on the IBM world, where the 
action is heaviest, and includes a comprehensive product table Ip. lOT). 

MICRO/MAINFRAME LINK ALLOWS FIVE 
SESSIONS (Cover story).113 

Two of the more sophisticated micro-to-mainframe links to recently enter the 
market are CXI Inc.’s IBM 3278/79 and IBM 3270 PC emulators. The 
3278/79 emulators are compatible with the popular Irma board from Digital 
Communications Associates Inc. and the 3270 PC emulator enables five host 
sessions to operate interactively on an IBM PC. 

BUSINESS SOFTWARE DOES VERTICAL.127 

Generalized business software solutions—such as the many spreadsheet and 
database management packages, as well as integrated packages like 1-2-3 and 
Framework—are getting all the attention, but for many users, generalized 
solutions aren’t enough. Some users want specialized software targeted at 
vertical markets, and many system houses and software vendors are now 
reacting to this demand. 

STRATEGY DEBATES CLOUD OFFICE 
AUTOMATION.137 

Although IBM, DEC, DG and Wang seem to have cohesive plans for 
automating the office, confusion still exists in the OA market because of the 
plethora of products available and the number of technical issues that still 
need to be resolved. 

SIMPLE SYSTEM APPROACH INCREASES 
THROUGHPUT.147 

There is evidence that traditional minicomputer architectures have reached a 
ceiling, and that new approaches are needed if minis are going to challenge 
mainframes while staving off competition from supermicros. Some 
manufacturers think the answer is more horsepower, but sometimes a simple 
approach is best. One example is Integrated Digital Products Corp.’s 
Nova-compatible Whetstone series of RISC computers. 
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The OEM'S IBM 

Mainframe Connection 



Auscom High-Speed interfaces to The IBM Channel 


♦ 


Auscom offers a variety of solutions that permit direct connection of your devices to 
an IBM or FIPS-60 compatible channel. Why settle for slow serial connections when 
your product really needs high data transfer rates to maximize its capabilities? All of our 
channel interfaces appear as standard control units to the mainframe and require no 
changes to the host operating system. All are fully programmable. 

The 8900A Series is based on a Q-bus'” design and is offered as a fully functional 
control unit or as a card set to integrate with your product’s DEC CPU. It responds to any 
or all of the 256 IBM subchannel addresses with data transfer rates of up to 1.2 megabytes per second. 
Multiple control unit emulations can be run simultaneously and multiple downline devices can be served. 


The 8300 Series is a single board not based on any external bus architecture. Transfer rates of up to 500K 
bytes per second can be achieved. It talks to a downline device via an 8- or 16-bit programmable parallel or 
serial interface. If necessary, the functionalify of the 8300 can be put on your desired form factor or bus to 
facilitate incorporation directly into your device. 


The 8600 Series is the newest member of our channel interface family. Based on the popular Multibus'" 
architecture, it matches the 8900A in flexibility and power yet transfers data at up to 2 megabytes per 
second. 


Auscom is the recognized leader in IBM mainframe channel interfacing. If one of our existing products 
will not meet your needs, give us a call and we can discuss designing an interface suited specifically for you. 



IBM is a trademark of International Business Machines. Multibus is a trademark 
of Intel Corporation. Q-bus Is a trademark of Digital Equipment Corporation. 
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MICRO-TO-MAINFRAME LINKS 


MKRO-rO-MAINFRAME 
CHOKES EXPAND 


A wide variety of links to IBM machines 
eases integrating personal computers with diverse mainframe applications, 

operating systems and databases 


Jesse Victor, Associate Editor 

Microcomputer-to-mainframe links are prolif¬ 
erating almost as fast as the microcomputers they 
are designed to serve. The increased availability 
of, and expanding market for, connections to 
IBM Corp. mainframe computers gives system 
integrators greater leeway than ever before in 
implementing communications and file-transfer 
facilities. The products are not restricted as to 
type or tied to a particular mainframe operating 
system, application or database. And they in¬ 
clude sophisticated security features and file¬ 
handling capabilities in order to protect sensitive 
mainframe data while meeting the needs of 
complex corporate networks. As links evolve in 
the direction of complete PC-to-mainframe inte¬ 
gration, connections are being made to a variety 
of local area networks and linked computers 
running the UNIX operating system. 

Micro-to mainframe links are defined by their 
organizational, hardware/software and opera¬ 
tional aspects. Standalone personal computers in 
corporate environments have obvious limita¬ 
tions. Although they provide a wealth of com¬ 
puter power on managers’ desks, corporate data 
in the organization’s mainframe computer re¬ 
mains out of reach. A manager projecting divi¬ 
sion sales growth, for example, although able to 
instantly update spreadsheet projections, must 
go to the management-information-system/data- 
processing (MIS/DP) department for necessai^ 
data and enter it manually into a desktop com- 



Emulating IBM’s 3276 terminal controllers 
and 3278 display stations, Techland Sys¬ 
tems’ BlueLynx 3270 SNA/SDLC micro-to- 
mainframe link gives IBM PCs and 
compatibles access to remote 
mainframe databases. The Data Reader util¬ 
ity formats downloaded files for 1-2-3 and 
other PC application packages. 


puter. However, the mainframe database admin¬ 
istrator does not want indiscriminate access by 
all personal computer users in the company to all 
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information in the mainframe. 

In terms of hardware and software, at the 
most basic level, linking microcomputers to 
mainframes means tying into the IBM systems 
network architecture (SNA) environment—ei¬ 
ther directly with coaxial links or remotely 
through a modem using a communications/ter¬ 
minal-emulation board. The board makes the 
computer appear to the mainframe as a standard 
IBM 3270, 3278 or 3279 (color) terminal, 3270 
PC or other familiar peripheral. With either 
connection, a database query program must ex¬ 
tract data from the mainframe database for the 
file-transfer program, which loads the data into 
the designated file on the microcomputer. A 
protocol-conversion/data-transfer program puts 
it into a form the microcomputer’s application 


package can manipulate. 

Functionally, micro-to-mainframe links build 
upward from basic terminal connections using 
communications boards or modems with little or 
no file-handling capability. Using these products 
may require some knowledge of mainframe data- 
accesss procedures, and they may require system 
integrators to write additional software to make 
the data accessible to the PC-based spreadsheet 
or word-processing application package. 

Higher level products are designed to extract 
only the fields or records required from the 
mainframe file or from several files simultane¬ 
ously—preventing the downloading of whole 
(and usually very large) mainframe files—and 
automatically reformat and load data into PC 
application programs. Basic security procedures 


LINKS CONNECT WIDELY DISPERSED COMPUTERS 


ATLANTA ^I^OFFI^_ 
RS232C 


CHICAGO DP CENTER 


IBM 

MAINFRAME 


IBM 3705 

—I COMMUNICATIONS 
CONTROLLER 


IBM 

LOCAL 

3274 

TERMINAL 

CONTROLLER 


J 



3278 

CRT 



1 

IRMA 


IBM PC 



IRMA 


IBM 

PC/XT 


i 

APPLE 


LISA 


*— IRMAIine 


CHICAGO STATE STREET 
BRANCH 



MADISON AVENUE 
BRANCH 


MODEM 


IBM PC 


IRM Alette 


TELEPHONE LINE 


WALLSTREET 
BRANCH 


I 

TELEPHONE | 


LINE 


MODEM 


IBM PC 


ASYNC 

CARD 


SOURCE DIGITAL COUMUNICATIONS ASSOCIATES INC 


Multiple micro-to-maInframe links speed communi¬ 
cations and file transmission to and from an IBM main¬ 
frame in a geographically dispersed data network. 
DCA's Irma board and software connect IBM PCs to 


terminal controllers. Irmaline implements links to remote 
terminals, PCs with Irmalette or other asynchronous 
communications cards, or non-IBM computers using 
RS232C connections. 
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The SAFE C™ FamUy Can Literally Cut Software 
Development Time In Half. For UNIX™ and VAX/VMS.™ 


**Euasiv€ bugs that use to eat up days — Fm finding 
them in minutes. Stray pointers, errant array indexes, 
parameter mismatches, misuse of string functions...Fm 
using Safe C automatic error detection to find them 

air 

Claude Finn is one of the many C programmers who 
have discovered that the Safe C family of software de¬ 
velopment tools dramatically enhances programmer 
productivity and improves software reliability and port¬ 
ability. Most Safe C customers have recouped their in¬ 
vestment in these tools within the first month of active 
use. And with the security of Safe C their programmers 
are sleeping a lot easier! 

The Safe C Family includes the Runtime Analyzer, 
Dynamic Profiler, Standalone Interpreter, English to C 
Translator and C to English Translator. They may be 
purchased separately or as a group. 


CCA Uniworks, Inc. 

Productivity Tools for Programmers 
20 William Street • Wellesley, MA 02181 


For more information or to place an order 
call our customer representatives at 

800 - 222-0214 

In MA (617) 235-2600 

or mail this request form today. 


Please send me information on: 


□ The Safe C Development 
Too! Family 

□ AI Development Tools 

□ Please send license forms 

Name_ 

Title _ 

Company _ 

Address_ 


□ CCA EMACS Unix/VMS 
Editor Environment 

□ Your complete line of 
state-of-the-art program¬ 
ming tools 


City, State, Zip_ 
Phone i_L 


CCA UNIWORKS, INC. 

20 William Street • Wellesley, MA 02181 

^ A Crovvntek Company 

Unix is a trademark of Bell Laboratories, VAX and VMS is a trademark of Digital 
Equipment Corporation, MS/PC-DOS is a trademark of Microsoft, Safe C is a 
trademark of Catalytix Corporation, CCA EMACS is a trademark of CCA Uni- |^|^5g5 
works, Inc. 
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The UNIX* 


operating system 

in your 
conputer is: 


□ a. a clever imitation of the 

real thing; 

n b. aprice/performance 
disappointment; 

D c. unable to support enough 
application software; 

□ d. tied to an expensive 

minicomputer; 

□ e. none of the above. 


If your computer system 
is one of Zilog’s UNIX-based 
System 8000 Series 2 super¬ 



micros, the answer is “e’,’ none 
of the above. Twice as fast as 
previous system 8000 models, 
no other microcomputer 


system gives you access to real 
UNIX power like Zilog’s new 
family of multi-user systems. 


Instead of designing a computer and then choosing 
an operating system, we designed the System 8000 to best 
optimize the UNIX operating system. Now, you can move 
up and away from costly minicomputers to Zilog’s affordable 
System 8000 Series 2. 

Zilog’s System 8000 Series 2 systems. They give you 
the power of the UNIX operating system without the high 
price, a full range of software languages and applications 
tools and comprehensive service and support. Call us for 
details at (408) 370-8000. 


’“UNIX is a trademark of AT&’T Bell Laboratories. Zilog is licensed by AT6j*T Technologies, Inc. 
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can limit access to mainframe data. 

More integrated micro-to-mainframe links im¬ 
plement sophisticated file-handling, data-securi- 
ty and data-integrity procedures for large num¬ 
bers of personal computer users, and usually 
require a costly mainframe-resident software 
component in addition to a package for each 
connected PC. 

The most popular basic communications/emu¬ 
lator link, the Irma board from Digital Commu¬ 
nications Associates Inc., (DCA) Norcross, Ga., 
provides IBM PCs, PC/XTs or PC-ATs with 
direct high-speed access to IBM mainframes 
through IBM 3274, 3276 and Integral Terminal 
controllers in both SNA and binary synchronous 
(BSC) environments. IBM 3278 and 3279 termi¬ 
nal emulation accommodates features such as 
light pens, asynchronous character input and 
extended screen attributes. Two file-transfer util¬ 
ities work with mainframe IBM virtual machine/ 
conversational monitoring system (VM/CMS) 
and multiple virtual storage/time-sharing option 
(MVS/TSO) operating systems and can transfer 
binary data, e.g., from spreadsheet programs, 
between connected PCs, using the mainframe as 
an intermediate storage facility. CMS and TSO 
file transfers run under the mainframe’s XEDIT 
and EDIT editors, respectively. 

Basic links have advantages 

Irma has by far the largest installed base— 
more than 90 percent of the links in use—of any 
micro-to-mainframe product, and users are not 
rushing to buy the more expensive, integrated 
micro-to-mainframe links for several reasons, 
says DCA product manager for Irma, Steve 
Kangas. 

‘integrated links can start at $25,000 to 
$30,000 and go to $150,000 or more,” compared 
to a few thousand dollars for a basic emulator 
product. “The market is application-driven. If 
you don’t have a driving need for an integrated 
link, you will go slow in purchasing it,” Kangas 
asserts. 

In addition to lower cost, another strong fac¬ 
tor in favor of an Irma-type product, Kangas 
points out, is the broad popularity of IBM 3270 
terminals. “You have a lot of terminal users who 
are converting to personal computers,” he notes. 
“They are familiar with dealing with the main¬ 
frame in this manner. They just want to have the 
local processing power of the personal comput¬ 
er.” 

This type of user, Kangas argues, goes on-line 
to the host computer mainly to view data and not 
pull it into the PC for processing. “They may be ^ 
doing file transfers only 30 percent of the time,” 
Kangas emphasizes. 


DCA also offers a “much more powerful” 
file-transfer package, Irmalink DBX/CICS, for 
mainframes running IBM’s CICS (customer in¬ 
formation control system) under DOS/VSE, 
MVS or OS/VS 1 and microcomputers running 
MS- or PC-DOS 2.0 or higher. It furnishes a 
multilevel security system, controlling access by 
specific users to groups of files and fields within 
files and the capability of accessing selected 
records within a file. 

Diversity characterizes 3270 emulation 

Micro-to-mainframe links from Avatar Tech¬ 
nologies Inc., CXI Inc., Forte Data Systems Inc. 
and Techland Systems Inc. illustrate the diversity 
of products within the 3270-emulation environ¬ 
ment. 

As with most IBM 3278-terminal-emulation 
products, the Avatar PA 1000 Turbo connects to 
the IBM mainframe through IBM 3274 or 3276 
cluster controllers, providing several computers 
remote access though modems and telephone 
lines to text and binary files in CICS, CMS and 
TSO application environments. Macro Lan¬ 
guage allows system integrators to customize the 


Data-handling 
capabilities of 

micro-to-main- 
frame links in¬ 
crease as the 
products evolve 
from basic com¬ 
munications 
cards (terminal 
connections) 
through 3270 
emulator devices 
(simple data 
transfer) to more 
fully integrated 
links (file-distri¬ 
bution manage¬ 
ment). 


Type of link 
Terminal connections 

Advantages 

Limitations 

PC emulates 3270 terminal 
Modems and 
communications boards 
are required 

Simple data transfer 

PC can make a physical 
connection to mainframe 
and view data 

PC acts as a dumb terminal 

can only view data; no down¬ 
loading or uploading 

PC capabilities not available 
during emulation 

Mainframe files are 
transferred in bulk to PC 

data from mainframe 
computer is available for 

PC users 

customized programming 
required on mainframe 

customized programming 
required on PC 

no data selectivity 

entire file transferred 

processing often slow and 
inefficient 

Data Is extracted from files, only needed information is 
transferred to PC and downloaded 

informationismadeusable 
PCsottware to PC software 

PC data may be uploaded 
to mainframe 

no programming is required 

File-distribution manaoement 

no communications with 
other PCs 

access typically limited to 
only one file at a time 

processing often slow 
and inefficient 

Distributes information and 

PCs can communicate 

some links may not be able 

programs between PCs 

with each other 

to access specific vendor 

Selective data access 

extracts information from 

applications or databases 

Accesses many files 
simultaneously 

many files at once and 
transfers the combined data 
down to the PC 

SOURCE: ON-LINE SOFTWARE INTERNA TIONAL 


MINI-MICRO SYSTEMS/May 1985 


95 









MICRO-TO-MAINFRAME LINKS 


Integrated 
links provide 
advantages in 
terms of 
file-handling 
control and 
flexibility, 
ease of use 
and security 
features. 


package to specific applications. For example, 
one macro command can allow a user to locate 
specific mainframe-based data, compare it with 
other information, update one or both data sets, 
should they meet certain conditions, and simul¬ 
taneously print out the results. 

CXFs 3278/79 Plus PC coaxial interface board 
and its software’s windowing capability allows a 
personal computer user to simultaneously view a 
host session, a PC-DOS session and two note 
pads. It supports data-compression- and direct- 
memory-access-assisted file transfer to and from 
TSO or CMS host systems. The 3278/79 Plus PC 
modem board attaches through a synchronous 
modem to an IBM 3705/25 communications con¬ 
troller and supports SNA/SDLC (synchronous 
data-link control) networking capability, permit¬ 
ting remote PC access to mainframe data with¬ 
out a 3274 controller. 

Links for all reasons 

Also supporting concurrent windows (four 
sessions with different hosts, one DOS session 
and note pad), the 3270PC Emulator/Adapter 
from Forte Data Systems allows system integra¬ 
tors to modify standard 3278 and 3279 terminal 
keyboard definitions, switch displayed colors and 
use non-standard monitor equipment. It uses 
one IBM PC, PC/XT or PC-AT expansion slot 
and is soft-loaded from disk. 

For remote communications with IBM 
mainframe computers, Techland’s BlueLynx 
3270 SNA/SDLC emulation package supports 
five concurrent mainframe sessions. For exam¬ 
ple, a configuration could be two 3278 terminals, 
one 3278 logical terminal for uploading to the 
host and two 3287 printers for uploading or 
downloading data. A “hot key” permits users to 
toggle back and forth between DOS and emula¬ 
tion modes. 

Micro-to-mainframe links from InfoCenter 
Software Inc. and Linkware Corp. offer connec¬ 
tions to a wider range of personal computers and 
mainframe databases than many 3270-emulation 
products. 

Linkware’s mainframe-resident Information 
Server (L:IS) and personal-computer-based PC 
Connection support the upload and download of 
text and data files, protocol conversion and file 
reformatting for IBM and IBM-compatible PCs 
and Digital Equipment Corp. Rainbow or Lee 
Data Corp. personal computers running 
MS-DOS, PC-DOS or CP/M-86. Users can store 
and exchange data through a “virtual disk” area 
or “user library” on the mainframe; access to the 
host’s central file area is controlled by authoriza¬ 
tion prpcedures. 

Error-detection-correction capability notifies 


the personal computer of incomplete file trans¬ 
fers and automatically retransmits the data. Au¬ 
dit-trail capability tracks file transfers in both 
directions. VM and MVS versions are available. 

Another micro-to-mainframe link supporting 
a virtual disk concept is Forte’s EComNet. 
Working with the company’s PJ 3278/3279 Emu¬ 
lator/Adapters, it creates a MIS-defined main¬ 
frame storage area of as much as 32M bytes for 
each user. Virtual “floppy disks” allow personal 
computer users to share data. Authorized access 
to other mainframe files is implemented by using 
the DOS COPY command on the PC. 

System integrators who do not want to be tied 
to a particular mainframe database might consid¬ 
er InfoCenter’s iLINK micro-to-mainframe link. 
Functioning with RAMIS, FOCUS, SAS, 
ADRS II, APLDI-II and FPS, it transforms 
mainframe data files into data-interchange for¬ 
mats (DIF) or comma-separated values (CSV) 
formats for widely used PC spreadsheet and 
database packages. 

iLINK can also crossload data between main¬ 
frame databases and personal computers. For 
example, data from a RAMIS database could be 
graphed using ADRS2BG or moved from 
APLDI into a SAS database for statistical analy¬ 
sis. The link works with any communications/ 
file-transfer package and mainframe running 
under VM/CMS or MVS/TSO. 

Both the InfoCenter and Linkware products, 
like many of the more integrated micro-to-main¬ 
frame links, reformat mainframe-based data di¬ 
rectly for 1-2-3. Not to be outdone, Lotus plans 
to enter the micro-to-mainframe arena this sum¬ 
mer with an add-in product for its Symphony 
software developed with DCA. Connecting to 
IBM 3270 systems and System/34, 36 and 38 
minicomputers, it will permit high-speed syn¬ 
chronous file transfers between the host and 
PCs, PC/XTs and PC-ATs. Lotus is also aggres¬ 
sively developing links between its integrated 
software and LANs, according to president Jim 
Manzi. 

Move up to full integration 

The full functionality of integrated micro-to- 
mainframe links provides advantages over more 
limited file-transfer/emulator approaches in 
terms of file-handling control and flexibility and 
security features. 

For example, Cullinet Software Inc.’s main¬ 
frame-based Information Database (IDB), used 
in conjunction with the Goldengate integrated 
package and Information Link on personal com¬ 
puters, supports a sophisticated multilevel secu¬ 
rity system, controlling access to data by specific 
users, groups of users and types of data. “Pass- 
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PLESSEY GIVES YOUR VMEbus 
SYSTEM WHAT IT NEEDS MOST. 


PLESSEY 


A Unc of board level hardware, software and technical 
support for all Yonr VMEbus systenu. 

A bus as powerful, versatile, reliable and future compatible 
as VME needs a supplier with the very same characteristics. 
In a word, that’s Plessey. We have everything you need to 
board the VMEbus with complete cordidence. 

Plessey VME. Plessey has a full range of VME 
board-level hardware, software and techrucal sup¬ 
port services. We’ll give you the languages, the 
operating systems, custom driver services 
if you need them, complete technical 
sistance and, of course, that famed 
Pless^ guarantee with worldwide 
backup. All to support our supe¬ 
rior VMEbus products, including... 

VBAEbffs Single Board G>mpaters. 

Build your systems around any of our 
new single board computers with features 
include up to: 

• 10 MHz 68000, 512 Kbytes of memory and 
128 Kbytes EPROM 

• 512 Kbytes of dual ported memory 

• Memory management, DMA controllers, virtual 
memory processors 

• 3 serial ports, multi protocol serial I/O 

• 24^bit bidirectional parallel I/O 

• Floppy disk controller, real time clock with battery backup 

• And a lot more. 

VB^bnt Memories. Enhance your system with 
add-in memories including: 

• Parity boards up to 4 Mbytes capacity with 
270 ns access time 



• ECC boards up to 3 Mbytes capacity with 300 ns access time. 

• Static RAM/EPROM boards with up to 256 Kbytes of both 
RAM and EPROM in 16 JEDEC standard sockets 

• And up to 128 Kbytes high speed static RAM boards with 
140 ns access time and on-board battery backup. 

VMEbus Controllers, Graphics and I/O Boards. 

Plessey VME also includes: 

• Wmchester / floppy disk controllers 

• Intelligent SASI controllers 

• 16-color graphics boards 

• 6-channel serial I/O boards 
• And more coming. 

VBdE Softvnire. Support your system 
with our wide range of firmware and 
software products: 

• Monitor: EPROM resident 
monitor/debugger 
• Ideal: EPROM resident 
assembler/editor 

Basic and Forth language compiler/ 
interpreters 

COHERENT*: UNDf^ V7 compatible 
single/multi-user operating system 
• pSOS: EPROM resident multi-tasking 
real time executive. 

VME ... the PlesscY Why* If you are building your 
business on VME, Plessey VME means business. Right 
now and in the future with new VME products on the 
way. For details on our comprehensive VMEbus / 

products and capabilities, call or write Plessey / . 

Microsystems, One Blue Hill Plaza, Pfearl River, / 

NY 10965. (914) 735-4661 or toU-free ✓ 

( 800 ) 368 - 2738 . Or use the coupon below. ^ ~ 

•COHERENT is a trademark of the Mark Williams Corp. 
tUNIX is a trademark of AT&T. 
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GREAT PARTNERSHIPS -SERIES I NO. 1 



Most people are satisfied doing one 
thing well. Not Dick Bard. He runs a 
successful construction company and 
a successful software design firm. 

Fortunately, he has a very hard¬ 
working partner: KnowledgeMan!“ 

‘'It’s a terrific all-purpose tool for 
designing easy-to-use programs" says 
Bard, who uses KnowledgeMan to 
write software for everything from home 
building to hospitals. “You can design 
beautiful, user friendly screens; pro¬ 
grams that are very simple to follow. 
And they’re a pleasure to write. 

“KnowledgeMan puts very few 
restrictions on the programmer. You 
don’t have to stop and ask yourself, ‘Will 
the system let me do this? Will it let me 
open as many tables as I want? Will it 
let me bring in an array if I need it?’ It 
lets you create them on the fly. It’s 
wonderful. 

“I considered Lotus™ and Frame¬ 
work™ KnowledgeMan is more logical— 
far more powerful, too. And it thinks the 
way I do.’’ 

If you’re interested in forming a great 
partnership with KnowledgeMan, con¬ 
tact Miao Data Base Systems, Inc. P.O. 
Box 248, Lafayette, IN 47902 
(317)463-2581. 

A variety of KnowledgeMan options, including 
K-Text.K-Graph ""and K-Paint,"*areavailablefrom 
MDBS. 


Current version is 1.07 as of 9/10/84. Operating 
Systems: PCDOS, MSDOS,CP/M-86. Minimum 
RAM required is256K. 

Lotus is a trademark of Lotus Development Corpora¬ 
tion. Framework is a trademark of Ashton-Tate. 


KNOWLEDGE 

rrwi 


The Knowledge Management Software 


ige Managem 
horn MDBS* 


iAN \4vrsionsNow Availulde 
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keys,” a function granting permission to access 
and/or modify data, permits the database admin¬ 
istrator to define the relationship among users in 
the organization and the information they are 
allowed access to. 

“Views” can grant direct access to data in 
integrated - database - management - system / rela¬ 
tional (IDMS/R) production databases, stored 
“objects” (units of information) in the IDB or 
combined data from several sources, including 
information from tape files and outside data¬ 
bases. 

IDB, essentially a mainframe “staging area” 
for information accessible to personal computer 
users, can be updated through the company’s 
IDMS/R automatic system facility (ASF) or 
Culprit programs. IDB works with Cullinet’s 
IDMS/R or VSAM and other mainframe data¬ 
bases and DOS, VM and MVS operating sys¬ 
tems. 

Slated for beta testing by the year-end, Cull¬ 
inet’s Universal Link translates data obtained 


from the company’s mainframe-based informa¬ 
tion center management system (ICMS) and 
other sources into 1-2-3, DIF" or ASCII formats 
for microcomputers running PC-DOS. The hard 
disk version offers enhanced IDB functions, in¬ 
cluding electronic mail. Links with departmental 
minicomputers are under development. Cull¬ 
inet’s Symphony Link add-in, developed with 
Lotus, downloads and uploads data between the 
ICMS and the integrated package. 

Carleton Corp.’s, COS-Infolink combines the 
fourth-generation-language-based COS-Infotec 
information-retrieval and report-writing tool 
with COS-Communications software and COS- 
Dialogue Manager. CQS-Infotec permits direct 
access to mainframe databases and allows system 
integrators to tailor database-extract requests to 
specific user applications. An English command 
language eases access through the menu-driven 
data dictionary for personal computer users to 
the mainframe staging-area file server. 

Database administrators can assign security 


SNA governs 

communications 
(from Node A to 
Node B, for ex¬ 
ample) among 
mainframes, 
communications 
controllers, ter¬ 
minals and other 
devices in an 
IBM network. 
Micro-to-main- 
frame links using 
the SDLC proto¬ 
col must deal 
with the specifi¬ 
cations pre¬ 
scribed by the 
SNA layers. 


SNA'S LAYERS DEFINE IBM COMPUTBI NETWORKS 



PHYSICAL FLOW 


SOURCE: IBM CORP 
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Froni landscape to 
portraiHnMe second 


Screen can be lifted and tilted - 
to ensure optimum work level. 


The screen actually turns to 
give instant choice between 
landscape format (24x80 
char.) for data-entry 
applications and portrait format 
(72 X 80 char.) for word¬ 
processing applications. 



Flickerfree black characters for 
picture-perfect performance. 
(Amber characters available as 
option). 


Superslim keyboard with 
integrated palmrest and two tilt 
levels. 12 function keys give a 
total of 36 user-definable 
character strings. 


Details or overview - the choice is yours with 
the Facit Twist asynchronous terminal. Just turn the 
15" high resolution screen and the landscape for¬ 
mat of 24 lines changes into a portrait format of 72 
lines - a full page! Now you can instantly choose 
the ideal format for your data-entry, word process¬ 
ing or program development application. 

But there is much more to Facit Twist than 
meets the eye. It has the total flexibility that quali¬ 
fies it as a really multi-purpose workstation - 


a command protocol of your choice (including 
ANSI X 3.64), printer handling, semi-graphics, 
programmable function keys as well as outstanding 
ergonomics. 

And the price really confirms the attraction of 
Facit Twist in your system solution. 

So the next time you need a terminal for your 
system, choose the one that adjusts to your way of 
working - rather than the other way around. 

The Facit Twist! 


PACIT 


Head Office: Facit AB, S-17291 Sundbyberg. Sweden. Phone: (8) 7643000. USA: Facit Inc. P.O. Box 334, Merrimack. NH 03054. Phone: (603) 424-8000 
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levels to control access to specific files or re¬ 
cords. The system runs on all mainframe IBM 
OS operating systems and VM environments. It 
works with most mainframe databases and IBM 
PCs, DEC Rainbow and DECmate II, and Lee 
Data computers. 

Omnilink, from On-Line Software Interna¬ 
tional Inc. provides electronic-mail capabilities 
to 3270-emulating devices in addition to the 
flexible file-handling capabilities and security 
features expected of an integrated micro-to- 
mainframe link. For IBM CICS systems. Elec¬ 
tronic Mail option assigns “mailboxes” and pass¬ 
words to users, permits files and reports to be 
sent automatically to certain users, assigns prior¬ 
ity levels to communications and tracks the 
status of each message sent. Document Ex¬ 
change ties Wang Laboratories Inc. VS or office- 
information system (OIS) word-processing sys¬ 
tems to the network. 

Content Address Method (CAM) data-retrie- 
val system on the Advanced-Function main¬ 
frame package collects data from mainframe 
files based on the content of the data required. 


As a result, “the computer does not have to 
search through every record for the data,” com¬ 
ments On-Line president Jack Berdy. “When 
you have a couple of million-byte files [on the 
mainframe], the user does not want a couple of 
million bytes but only the information he 
needs.” Multiple file access allows users to si¬ 
multaneously extract data from several files. 

Links connect to LANs, UNIX 

Micro-to-mainframe links are not ends in 
themselves but a means of facilitating informa¬ 
tion transfer between an organization’s comput¬ 
er users. Because separate departments in a 
large organization might have microcomputers 
connected by LANs or microcomputers running 
UNIX tied to another microcomputer acting as a 
file server or to a supermicrocomputer, micro- 
to-mainframe links are beginning to include 
gateways to LANs and linked microcomputers 
running UNIX. 

IBM’s recent announcment of its Interactive 
Executive for System/370 (IX/370) mainframes 
typifies this trend. Based on UNIX System V 


Personal com¬ 
puters joined in 
a LAN can ac¬ 
cess mainframe 
applications, 
such as CICS. 
through gateway 
packages, which 
provide IBM 
3278-terminal 
and 3274-clus¬ 
ter-controller em¬ 
ulation. 


GATEWAY TIES LAN TO MAINFRAME 


GATEWAY PERSONAL COMPUTER 



SOURCE: CALIFORNIA NETWORK SYSTEMS 
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'SNA was 
designed from 
the first to 
provide a 
framework for 
connecting 
micros to 
mainframes.’ 


and running as a guest under VM/SP, it replaces 
UNIX System-III-based VM/IX mainframe soft¬ 
ware. VM/IX and PC/IX PC software (also 
System Ill-based) have a similar user interface, 
suggesting a path for micro-to-mainframe com¬ 
munications through UNIX. PC/IX and 1X7370 
may offer the same possibilities, emphasizes 
Laura Stuart, director of small systems research 
at the Yankee Group, Boston. 

“IBM went to a great deal of trouble to ensure 
that IX/370 has a similar interface to PC/IX. For 
some users, IX/370 could fit into a micro-to- 
mainframe strategy, primarily in a less-than- 
total, non-business IBM environment,” Stuart 
suggests. “For example, going from UNIX on a 
technical workstation to a departmental local 
processor.” Stuart expects IBM eventually to 
replace PC/IX with its own multiuser implemen¬ 
tation of the IX/370 family. 

IBM's plans in this area may be indicated by 
one of IX/370’s extensions to UNIX System 
V—the Connect facility—developed by Interac¬ 
tive Systems Corp. It permits concurrent work 
on two IX systems, such as PC/IX and IX/370, by 
allowing one system to act as a terminal and an 
active system simultaneously, according to IBM. 
Products such as IBM's PC Network SNA 3270 
Emulation Program, says an IBM spokesman, 
“fit into our long-range master plan for SNA. 
SNA was designed from the first to provide a 
framework for connecting micros to main¬ 
frames.” 

From UNIX to SNA 

Pathway Design Inc.'s approach to micro-to- 
mainframe communications under UNIX Sys¬ 
tem III and V focuses on its UniPATH products. 
Supporting as many as 32 “logical units,” includ¬ 
ing IBM PCs and intelligent terminals, the pack¬ 
ages allow UNIX-based systems to operate on 
SNA and BSC networks by emulating 3270 
communications controllers or 3770 or 2780 and 
3780 remote job entry (RJE) workstations. The 
computers can run host application programs, 
download data from the host for local use and 
send updated files back to the host. 

The SNA or BSC emulators can run as back¬ 
ground processes, maintaining the host connec¬ 
tion. Programmatic interfaces ease links to 
UNIX application software. Line speeds to 56K 
bits per second to the host are supported. 

Diverse paths to tying LANs into micro-to- 
mainframe links are illustrated by products from 
Pathway, and California Network Systems, Mil¬ 
pitas, Corvus Systems Inc., San Jose, and Net¬ 
work Software Associates Inc., Irvine, Calif. 

Pathway’s netPath allows IBM PCs and com¬ 
patibles in LANs to download and upload files to 


IBM mainframes under SNA and BSC protocols 
using Novell Inc.'s NetWare operating system 
software and Pathway's Communications Adapt¬ 
er installed in the gateway PC. The system 
supports as many as 32 concurrent sessions per 
gateway, and multiple gateways can be imple¬ 
mented. 

California Network Systems offers OEM and 
end-user versions of its SNA Gateway software, 
comprising a 3274 cluster controller emulator 
and communications card for the gateway IBM 
PC and compatibles, plus 3278 terminal and 3287 
printer emulators for connected PCs. It also 
supports as many as 32 concurrent SNA sessions. 

The OEM product functions with any LAN 
that supports IBM network adapter basic input/ 
output system (NETBIOS), MS/NET and 
CCITT X.215 session layer facilities. The IBM 
PC network product works with IBM's PC LAN 
and has all the features of the OEM version. 

Gateway supports electronic mail 

The SNA Gateway from Corvus Systems al¬ 
lows IBM or Corvus Concept computers and 
peripherals on an Omninet network access to 
host applications via 3270 emulation, including 
electronic-mail systems. The software supports 
as many as 64 logical unit sessions. The dual¬ 
processor gateway hardware implements syn¬ 
chronous data-link control plus RS232 and high¬ 
er level SNA access. 

High-speed (4,800-bps), direct SDLC commu¬ 
nications and file transfer between IBM PCs and 
between PCs and a mainframe can be imple¬ 
mented using Network Software’s AdaptSNA 
PCcom and AdaptSNA 3270 software, IBM 
SDLC Communications Adapter Cards and syn¬ 
chronous modems. AdaptSNA 3270 runs on the 
gateway PC and emulates a 3274 controller and a 
3278/79 terminal. The controlling PC can use 
PC-DOS functions to change directories and 
rename or delete files on the remote PCs. 

Finally, Micom Systems Inc., Simi Valley, 
Calif., offers a means of connecting its MicrobOO 
Data private automatic branch exchange 
(PABX) employed in its Instanet LAN to IBM 
mainframes using the Micro74(X)i IBM Gateway 
Module. A plug-in-card implementation of its 
Micro7400 protocol converter, the module al¬ 
lows asynchronous devices to function over syn¬ 
chronous SNA/SDLC or BSC links to the main¬ 
frame by emulating 3278 and 3279 terminals. 
The gateway supports as many as 16 simultane¬ 
ous users. □ 


Interest Quotient (Circle One) 
High 459 Medium 460 Low 461 
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^ Wfecouldrft 
imp^e QtiyoiL 
So we improyed ati 
your terminaL 



You’re as good as you can be, just the way 
Nature made you. Unfortunately, Nature 
doesn’t make computer terminals. So at 
Hewlett-Packard, we’ve been making 
improvements on terminals, to make them 
work more agreeably with you. 

Our newest display terminal, the 
HP2392A, is a case in point. It has an adjust¬ 
able keyboard, a screen with an integral 
tilt, and a monitor that can revolve. 

So your people won’t have to adjust, 
tilt, or revolve to use it. 

The keyboard can be angled to lay 
flat on a desk, and it has contoured keys 


in clusters, to sit 
beneath the hands. We 
also made it detachable, to 
sit easily in the lap. 

And all that is just with 
the unit turned off. Turn it on, 
and you’ll see the famous 
HP display screen, with char- 
.acters that are sharp, clear, 
\and distinct. 

What’s more, the 
HP2392A has AN SI, so it’s 
DEC-compatible. 

All for only $1375? 

The HP2392A. The terminal that 
works with people. 

Find out more. Just call your local 
HP sales office, listed in the white pages. 
Or write to Terry Eastham, Hewlett- 
Packard, Dept. 008215,8020 Foothills 
Boulevard, Roseville, CA 95678. 


HEWLETT 

PACKARD 


DEC is a registered trademark of Digital Equipment Corporation. *Suggested U.S.A. price. 
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The first half-high, 514-inch disk drive with the brains 
and the capacity (53 and 80MB, formatted) to outwit high 
costs now, and in generations of systems yet to come. 

And the first disk drive smart enough to step beyond simply 
enhancing peripheral functionahty, to improving total 
system pmormance. 

We combined the drive and controller 
as a fully functional mass storage unit to give you a number 
of advantages. Controller/drive interfacing problems are 
eliminated, and it takes a lot less time to test and integrate 
a single component. 

The Q2(X) has its own media defect and 
error-handling capability, so it not only recognizes errors, 
but is clever enough to correct them itself. That means 
a major savings of time and work at your end, with no 
defect mapping to worry about. 

With the SCSI interface, the Q2(X) 
breaks through the limits of existing drive technology, into 
a new way of thinking about system architecture as a whole. 
Your system no longer has to be designed and redesigned 
to accommodate a mixed bag of peripheral interfaces. 
System upgrades will no longer mean expensive hardware 
and software overhauls. 

And like every Quantum drive that’s 
come before it, our latest brain child was born to run longer, 
on less power, with fewer parts. This lean breeding not 
only delivers more in your system, but makes it possible for 
us to deliver the Q2(X) to you in very high volumes. At prices 
that will make this baby look very, very smart, indeed. 

Please call us for more information. 
Quantum Corporation, 1804 McCarthy Boulevard, 
Milpitas, CA 95035, (408) 262-1100. TWX 910-338-2203. 
Eastern Regional Sales Office: Salem, NH (603) 893-2672. 
Western Regional Sales Office: Santa Clara, CA (408) 
980-8555. European Sales Office: Frankfurt, West Germany 
069-666-6167. Quantum products are distributed in the 
United States and Canada by Arrow Electronics. 

Quantum 
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IF VOll BUSINESS 
KEEPS YOU LOCKEDINPLACE 
WEDEIIVERDOORTODOOR. 


DELIA AIRCARGa 
WE PICKLPAND DELIVER 
DOORTODOIMt. 

When you have more pressing 
matters and can’t take the time to carry 
your freight to the airport Or arrange 
for a courier service. Call Delta. 

All of our air cargo services offer 
you the convenience of door to door 
pick up and delivery. 

That takes the load off your back. 
And leaves you time for more profit¬ 
able matters. 

Or gives you a chance to leave the 
office at a decent hour for a change. 

SAMEDAV^VICE 
WITHE FLI^SPECIFIEn 

When tomorrow’s too late, we’ve 
got you covered. 

Our Delta DASH* offers you same- 
day service on small packages—under 
70 lbs. And for larger packages, Delta 
Air Express will guarantee your ship¬ 
ment on the flight specified. 


For regular freight, you can rely on 
Delta Air Height to ship your cargo on 
the most direct route possible. 

To over 90 US. cities. Over 10,000 
US. communities. We’ll get it there. 
Even to places you’ve never heard of. 

Sit back and relax. Just contact 
your local Delta Air Cargo Office. 

Our freight services can open the 
right door for you. 

imi 

ADtCAKGO 

Best All Around. 

Door To Door. Airport To Airport. 
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REPRESENIATIVE 

MICRO-fO-IBM MAINFRAME LINKS 



ADR/PC OATACOM 

ADR/PC/PTE 

Applied Data Research Inc. 

Rte. 206 and Orchard Road 
Princeton, N.J. 08540 

Circle 386 

• 

• 





DOS, OS, 
MVS 

DOS, OS, 
MVS 

495 

Undetermined 

12,000- 

13,500 

Undetermined 

PA1000 Turbo 

• • 





DOS. OS, 
MVS. VM 

1,395 
for first; 

200 additional 

500 

PA100 Turbo 

• • 





DOS. OS, 
MVS. VM 

1195 

500 


Avatar Technologies Inc. 

99 South St. 

Hopkinton, Mass. 01748 

Circle 387 


CQS-INFOLINK ••••• ••••••• OS, VM 350 48,000- 

53,000 with 
10 PC hookups 

Carieton Corp. 

245 First St. 

Cambridge, Mass. 02142 
Circle 388 


3278/79 PLUS 

• 

• 


• 

• 

• 

• 

VM/CMS, 

VMSTSO 

1,145 


3270 PC 

• 

• 


• 

• 

• 

• 

VM/CMS, 

VMS/TSO 

1,595 


CXI Inc. 

3606 W. Bayshore Road 

Palo Alto, Calif. 94303 

Circle 390 











GOLDENGATE 

• 

• 






DOS. MVS 

VM 

1,195 

75.000 
for IDMS/R 
installations 

Universal Link 

• 

• 






DOS. MVS, 

VM. OS 

300 

150,000 

Cullinet Software Inc. 

400 Blue Hill Drive 

Westwood. Mass. 02090 

Circle 389 











IRMA 

• 



• • 

• 

• 

• 

VM/CMS. 

MVS/TSO 

1,195 


IRMAIink DBX/CICS 

• 

• 

% 





DOS/VSE, 

MVS. 

OSA/S1 

9,995 

(DOS version) 


Digital Communications 
Associates Inc. 

303 Technology Park 

Norcross, Ga. 30092 

Circle 391 











EComNet 

• 

• 


• 



• • • 

MVS. MVS/SP. 
VM 


30,000 

3270PC Emulator/Adapter 

• 

• 


• 



• 

MVS, MVS/SP, 
VM 

495 



Forte Data Systems 

2205 Fortune Drive 
San Jose, Calif. 95131 

Circle 392 
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Microcomputars 

supported 


/ / 


/./ 


■/ cf' 

/ <f 4^^ J 


File 

transfer 








PC Network 3270 Emulation 
Program 

• 



• 

• 

• 


• 



all 30XX, 
43XX 

IBM Corp. 

RO. Box 1328 

Boca Raton, Fla. 33432 

Circle 393 












Minicom 

• 

• 


• 

• 

• 

• 

• 



VM/CMS.TSO 

IDEAcomm 3278 

• 

• 


• 

• 

• 

• 

• 



VMCMS.TSO 

IDE Associates Inc. 

35 Dunham Road 

Billerica. Mass. 01821 

Circle 394 












ILINK 

• 

• 


• 

• 

• 

• 

• 


• 

MVS. MVS/TSO, 
VM/CMS 

InfoCenter Software 

171 Main St. 

NewPaltz, N.Y. 12561 

Circle 395 












SNA/BSC Exchange 

• 

• 


• 


• 

• 

• 



DOS, OS 

File Exchange 

• 

• 


• 


• 

• 

• 

• 

DOS. OS 

Intelligent Technologies 
International Corp. 

151 University Ave. 

Palo Alto, Calif. 94301 

Circle 396 












Information Server, 

PC Connection 

• 

• • 

• 

• 


• 

• 

• 

• 

• 

MVS.VM/CMS 

Linkware Corp. 

77 Rumford Ave. 

Waltham. Mass. 02154 

Circle 397 












OMNILINK 

• 

• 









DOS, OS 

On-Line Software 
International Inc. 

Fort Lee Executive Park 

Fort Lee, N.J. 07024 

Circle 398 












pcPATH 

• 

• 


• 

• 

• 

• 

• 



all 

Pathway Design Inc. 

177 Worcester St. 

Wellesley, Mass. 02181 

Circle 399 












VDAM 

• 

• 

• 

• 

• 

• 

• 

• 


• 

MVS, 

MVS/TSO 

Phaser Systems Inc. 

353 Sacramento St. 

San Francisco, Calif. 94111 

Circle 400 












BlueLynx 3270 SNA/SDLC 

• 

• 


• 

• 

• 


• 



DOS, OS. 
MVS. VSE 

Techland Systems Inc. 

22 Waterside Plaza 

New York, N.Y. 10010 

Circle 401 














375 


895 

with one 
package 

995 


450 


895 for 
SNA/RJE: 
695-795 
for BSC 


350 


890 


500 


945 with 
3270 keyboard; 
795 without 


Coat ($) 



MVS: 17,500: 
VM: 14,000 
with product 
bridge to one 
database 


CICS: 2,000; 
CMS: 400: 
ISO: 400 


40,000 


12,000 entry 
level: 25,000 
advanced 
function 


4,950 with 
5 nodes 
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"Su can't build 
tcmanws systems 
withyesterd^s drives. 


You've seen one smaltdisk drive, you’ve seen them all, right? 
Not exactly. One disk drive stands above all the rest. 

It comes from Maxtor. 

The company that refuses to produce disk drives merely as 
good as everybody else. Instead, we set new standards 
by producing the only 514" disk drives worthy of the next 
generation of supermicros. Winchesters with 65 to 380 
megabytes of storage. And average access times of less than 
30 msec. 

And we don't mean prototypes. We mean full production. 
So, you can build the systems of tomorrow, today. And that 
can be a big advantage. 

For you. Or your competition. 


Mqp^or 

CIRCLE NO. 54 ON INQUIRY CARD 


Maxtor Corporation, 150 River Oaks Parkway, 
San Jose, California 95134, 

(408) 942-1700, TELEX: 171074. 

Eastern Regional Sales Office: 

(617) 872-8556. 

Southwest Regional Sales Office: 

(714) 859-3100. 


©Maxtor Corporation 
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‘UNIX is a trademark of AT6iT Bell Labtiratories. 

UNIFY is a trademark of Unify Corporation. 

Qipyright © 1984, Unify Corporation, Lake Owego, OR 97034 













Umr: 

NUGHIY 


UNIFY isn’t only the fastest and 
most powerful of all UNIX*-based 
data base management systems— 
it’s also one of the simplest to use. 
Which is why some 75 percent of 
those who see our manuals and buy 
a DBMS, buy UNIFY. 

UNIFY guides the nonprogrammer 
through data base development with 
minimal steps, comprehensive menus, 
on-line HELP, elementary Query 
By Forms capability, and clear 
dcKumentation. 







UNIFY expedites applications 
development for users of all skill levels 
with features like PAINT, for effort¬ 
less forms design; SQL, the powerful, 
English-like query language; and a 
menu-handler that lets you quickly 
compile screens, queries and reports 
into menus customized to each user. 

And for the skilled programmer, 
UNIFY offers the most extensive host 
language interface, for limitless flexi¬ 
bility when you need it. 

All of which makes it mighty easy 
to see why UNIFY has been selected 
by more computer manufacturers 
than any other UNIX-based DBMS. 

Judge for yourself. Send for our 
demo kit—disks, tutorial and refer¬ 
ence manuals, all for only $150— 
that shows you how to build virtually 
any application. Contact UNIFY, 
4000 Kruse Way Place, Lake Oswego, 
OR 97034, 503/635-6265. 
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uniFU^ 

THE PREFERRiD DBMS. 




These plug-in modules make the Mostek Intelligent VMEbus 
board completely user-configurable. 


The Mostek VMEbus Intelligent I/O board. 

VMEbus has always been a smart choice for 
flexible system solutions. And now, Mostek has 
made VMEbus even smarter. By introducing the 
MK75804 VMEbus Intelligent I/O board. 

Using the VMEbus IIO board in your sys^ 
tern gives you a high-performance communica¬ 
tions interface that places minimal demands on 
system resources. And since we designed the IIO 
board to accept up to three plug-in modules, it’s 
completely user-configurable. 

You can select up to six independent, full- 
duplex serial channels in pairs, or combinations 
of serial, parallel or other interfaces. Either 
RS232 or RS422 for serial I/O, or a Centronics- 
compatible printer port, or a general-purpose, 
16-biiU)arallel I/O port. 

The choice is yours. And because the IIO 
board incorporates a 68000 16-bit microprocessor 
and 128K to 512K of DRAM, it’s not just 
smarter. It’s fast also. In fact, it’s capable of a 
transfer rate in excess of 1 Mb/s when used with 
our optional four-channel DMA controller. 
What’s more, we built in a firmware monitor, an 
optional power-up ROM that provides download, 
debug and diagnostic functions. 

When you add it all up, our Intelligent I/O 
board is easily the most flexible hardware solu¬ 
tion available for VMEbus applications. Which 
is just one of the ways we show our continuing 
commitment to VMEbus technology. 

For more information, contact Mostek 
Corp., 1215 W. Crosby Road, MS2205, Car¬ 
rollton, Texas 75006, or call 1-800-635-0200. In 
Texas, 214/466-8801. In Europe, (32) 
02/762.18.80. In Japan, (03) 496-4221. In the 
Far East (Hong Kong), 5.681.157'9. 


^\i 


TECHNOLOGIES 

MOSTEK 


CIRCLE NO. 56 ON INQUIRY CARD 


112 


MINI-MICRO SYSTEMS/May 1985 





MICRO-TO-MAINFRAME LINKS 


MKRO/MAINFRAME UNK 
Allows nVE SESSIONS 

IBM 3278/79 and 3270 PC emulators provide 
windowing of host and PC sessions 
and remote or local connection 


Charles Morel, CXI Inc 

Microcomputer-to-mainframe links came into 
being within only the last five years, but their 
impact on the corporate world is already evi¬ 
dent. CXI Inc., Palo Alto, Calif., has found that 
over 80 percent of potential IBM PC users have 
expressed a desire to be part of a network. As 
new products emerge to satisfy these demands— 
and as the thirst for data expands with the ability 
to process it—corporations are looking to the 
mainframe to fill the data gap. 

The microcomputer fits integrally into this 
trend. It now seems that in most organizations 
microcomputers are among the resources dis¬ 
pensed, controlled and applied by management 
information services (MIS) departments. The 
essentially decentralized microcomputer can be 
integrated with the mainframe, a centralized 
resource, by being integrated into the data- 
processing system through the corporate data- 
communications network. 

The most common corporate data-communi- 
cations networks are IBM Corp. 3270 family 
networks. The 3270 series of terminals commu¬ 
nicate with IBM mainframes. The mainstay of 
the 3270 network is the IBM 3274 cluster con¬ 
troller (or equivalent). One 3274 can control up 
to 32 terminals and printers. 

IBM 3270s and compatibles are dumb, non¬ 
programmable input/output devices. But using a 
microcomputer as a 3270-type link to the main¬ 
frame adds intelligence. The resulting system 
offers the stability and support base of an estab¬ 



lished terminal infrastructure with the flexibility 
and power of a programmable device providing 
local computing and storage resources. The ben¬ 
efit to the end user is access to centralized 
corporate data, both interactively and automati¬ 
cally, through a microcomputer program. This 
offers the potential of putting the resources of 
both the microcomputer and the mainframe at 
the disposal of the end user, adding departmen¬ 
tal autonomy while retaining central control. 

To connect a mainframe to a microcomputer 
that's emulating a 3270-type device requires both 
hardware and software in the microcomputer as 
well as software in the host computer. The 
hardware needed is some type of communica¬ 
tions mechanism, which can be as simple as a 
1,200-baud RS232 interface or as complex as a 
2.34M-bit-per-second IBM Category A coaxial 
interface. 

The software for 3270 terminal emulation can 


The 3270 PC 
Connection err?- 
ulator provides 
windov\/ing capa¬ 
bilities and five 
concurrent host 
sessions. The 
IBM 3270 PC al¬ 
lows four con¬ 
current sessions. 
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be equally diverse. Generally these emulators 
can be described as a three-layer system which 
includes data-link control, high-level protocol 
control and presentation services. (The three- 
layer system is used in an effort to simplify, not 
as a counter to IBM’s Format and Protocol 
Language (FAPL) or any International Stan¬ 
dards Organization standards.) The data-link 
control provides the software connection with 
the hardware communications interface. The 
high-level protocol control processes the proto¬ 
cols necessary in the 3270 network environment. 
The presentation services interface with the end 
user through the keyboard display, printer and 
application-program interface. 

Ordinarily, the number and location of users 
determine the network topology and define the 
type of 3270 connection. Although number and 
location of users is ultimately more important 
than price in choosing a remote vs. local coaxial 
connection, remote connections are three to five 
times more expensive than coaxial, mainly be¬ 
cause of the cost of communications equipment 
and telephone charges. 

Prior to the advent of micro-to-mainframe 


connections, mainframe application software 
was written under the assumption that 3270 
devices would be non-programmable and inter¬ 
active (as opposed to batch) terminals. Now, 
3270 emulators can provide basic terminal emu¬ 
lation as well as programmatic interfaces, thus 
facilitating more sophisticated applications. 

Today, there is a wide range of mainframe 
software that takes into account the possibility of 
intelligent, programmable microcomputers at 
the other end of links. This software provides 
file-transfer capability that can blend the micro¬ 
computer resources with the host resources. 
These mainframe data-extraction and file-trans¬ 
fer packages provide a wide range of capabilities 
but can be difficult to control because the sepa¬ 
rate security features that usually must be added 
create installation, training and maintenance 
problems. 

To upload and download mainframe data, 
there must be some physical connection between 
the mainframe and the microcomputer along 
with the software. Two examples of such a 
connection for the IBM PC include 3278/79 Plus 
from CXI and the Irma board from Digital 


Coaxial and re¬ 
mote emu¬ 
lation products 

enable IBM PCs, 
XTs, ATs and 
compatibles to 
access and pro¬ 
cess information 
from IBM main¬ 
frames, combin¬ 
ing the intelli¬ 
gence of 
microcomputers 
with the storage 
and speed of the 
host. 
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Introducing high speed laser-based 
detection of micro-size surface flaws. 



Four new laser-based 
optical inspection 
systems offer high 
speed detection on 
magnetic media 
and other surfaces. 

Our new laser-based, on-line 
intelligent inspection systems 
allow non-contact, automatic, high 
throughput inspection of disks, webs, 
cylinders, and glass plates. Each 
system includes an intelligent 
programmable controller, automatic 
handling of the inspected product, 
and automatic reporting to a local 
display/printer. 

Systems available include: GCA 
DISKAN-1000^^ for post-burnished 


and pre-jacketed floppy disks 
• GCA DISKAN-5000^^ for rigid disks 
including substrates, soft coated, 
plated, thin film, and final end 
products • GCA WEBSKAN-1000^^ 



Cylinders and drums for inspection. 


for floppy disk webs prior to 
punching • GCA-DRUMSKAN-1000™ 
for precision ground cylinders and 
coated drums. 

CIRCLE NO. 57 ON INQUIRY CARD 
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Typical disk defect map. 

For further information, call or 
write to the Marketing Manager 
for Laser Inspection Systems. 


GCA 


GCA CORPORATION 
Technology Division 

213 Burlington Road 
Bedford, Mass. 01730 
(617)275-5444 
Telex 92-3339 
© 1985 GCA Corporation 







OEMs have the right questions 




~ Introducing the SMS 1000 Model 40 
DEC-Compatible Microcomputer System 
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SMS is listening: You want microcomputer systems that 
can meet your current needs and can be expanded to 
handle future requirements. Our new SMS 1000 Model 40 
is designed to do just that], 


Integrated Architecture' 


We knew what the end product had to do before we t 
so we designed it based upon an integrated foundation 
module that optimizes performance and flexibility while 
minimizing complexity. The foundation module Includes 
the Winchester, floppy and tape Interfaces; serial communi¬ 
cation ports; and the Q-bus interface. And we put it ail on 
one board that doesn’t require any backplane space! 




Flexible Configurations 

Wi.^ 


^This systOT'Fprovides you with the widest choice of 
peripherals available In any microcomputer on the market. 
The options include 8 or S’A inch floppy drives, up to 140Mb 
of 5V4 inch Winchester and a streaming tape drive. All 
this In one 5 % inch rack mount or floor stand enclosure. 


It Is offered with fast access Winchesters and either i^i 
LSI-11/23 or LSI-11/73 processors. So you can optimize ^ 
your application's performance whether it runs on RT-11, 
RSX-11M*. RSX-11M-PLUS. RSTS/E*. or TSX-PLUS*. 

Dependability is essential to your business. The SMS 1000 
Model 40 is designed to provide your users the uptime 
both you and they dream about. And if things go wrong, 
the Support Monitor Subsystem is there to help you or 
your end users get back on the line quickly. 
f3:1 i iTT|y f I f4Tl 

The SMS Model 40 is really a family of products, available 
in over 150 different configuratlons—today—with more 
to come in the near future. 

If these are the answers to the questions you are asking, 
please contact us Immediately for more Information. 


Optimized Performance 


The Model 40 allows non-interleaved disk transfers using 
an enhanced version of DEC'S* MSCP storage architecture. 



Mountain View, CA 94043 




SMS SALES OFFICES: Seattle, WA (206) 883-8303: Boston, MA (617) 246-2540; Atlanta. GA (404) 296-2029; Morton Grove, IL (312) 966-2711: Melrose Park, IL (312) 345-5320: 
Arlington. TX (817) 429-8527; Philadelphia, PA (215) 860-8626; Greensboro, NC (919) 292-8072; Laguna Hills. CA (714) 643-8046 Mountain View, CA (415) 964-5700 
AUTHORIZED SMS DISTRIBUTORS FOR DEC PRODUCTS: Western—Pnambic Systems. Inc. (206) 282-0199; Quebec Province, Canada—Logicon. Inc. (514) 430-5960 

CIRCLE NO. 58 ON INQUIRY CARD 

*DEC, RSX and RSTS are trademarks of Digital Equipment Corporation. 'TSX-PLUS is a trademark of S&H Computer. 
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Communications Associates Inc. (DCA), which 
has the largest installed base. Irma is a 13-inch 
PC-compatible board, while the 3278/79 Plus is a 
5-inch board that fits into the short slots of an 
IBM PC. 

How to link a PC to the host 

There are many methods of linking a micro¬ 
computer to a mainframe and many levels of 
performance in communications products. A 
basic network consists of PCs emulating 3270- 
type devices. The major types of emulators are: 
an asynchronous terminal emulator; a protocol 
converter; an IBM Systems Network Architec¬ 
ture (SNA) 3274 emulator; emulators of IBM 
3278 or 3279 CRT terminals; and an emulation 
package based on the IBM 3270 PC. 

A coaxially connected 3270-type emulator is 
perhaps the most common type of product. Like 
all advanced emulation packages, it includes 
software, an add-in board and coaxial cable. To 
configure a coaxial interface to a PC emulating a 
3270-type terminal, the following hardware com¬ 
ponents are required: a high-speed processor 
resident on the interface board to control the 
protocol interchanges with the 3274, a transmit¬ 
ter/receiver section to connect the coaxial cable, 
a device buffer to contain the screen or display 
image necessary to the protocol operations and 
an access mechanism between the PC and the 
interface board. 

The simplest linkage technique is start/stop 
terminal emulation by the PC, which requires 
connection to a front-end processor and the use 
of modems with switched lines. This is a relative¬ 
ly slow method of asynchronous terminal emula¬ 
tion. 

Another common method connects a PC to 
the front-end processor via a protocol converter 
that emulates a remote 3274 cluster controller. 
The protocol used on these devices can be a 
binary synchronous or an SNA/Synchronous 
Data Link Control (SNA/SDLC). Most terminal 
emulation products link into SNA because this 
IBM architecture dominates in the corporate 
world. Older connection methods, such as proto¬ 
col conversion, are a less desirable option today 
because of the availability of faster, multifea- 
tured communications products. 

In emulating a 3274 cluster controller, the 
proximity of the micromputers to the 3274, along 
with the number of connections, should be con¬ 
sidered. Sites with a concentration of users, for 
instance, call for a communications controller 
and coaxial interface from the microcomputer to 
the cluster controller. In sites where only a few 
connections are required and the mainframe is 
located elsewhere, remote 3274 emulators. 


LINKING A CORPORATION 
BY PHONE 



which run aboard the microcomputers them¬ 
selves, are practical. Here, these cluster-control¬ 
ler emulators connect to the mainframe over 
dedicated or switched communications lines 
through modems. 

Two software layers needed 

The 3278 and 3279 are the most commonly 
emulated and frequently used of the IBM dumb 
terminals for accessing mainframe applications. 
Emulating the 3278 and 3279 requires only two 
software layers: the link-level protocol control 
and presentation services. The link-level proto¬ 
col control manages the communication between 
the interface board via the direct-memory-access 
(DMA) or I/O ports. The presentation services 
provide interfaces to the keyboard-display, and 
map terminal-device buffer codes and keystroke- 
scan codes into analogous codes in the PC. 

One of the chief user benefits of 3278 and 3279 
emulation is file transfer, which requires pro¬ 
grams in both the PC and mainframe. File 
transfer uses data compression to enhance trans- 


CXrs synchro¬ 
nous serial in¬ 
terface board 

emulates a 3274 
cluster controller, 
using modems 
to allow commu¬ 
nications be¬ 
tween the host 
and microcom¬ 
puter. 
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fer performance and encoding of binary data. 
The end user can compress data for more effi¬ 
cient link utilization and faster transfers. Text or 
binary files can be transferred. The program 
usually can be invoked interactively through a 
set of PC menus and panels or through a com¬ 
mand line. Command-line access allows a more 
sophisticated user to create batch procedures to 
upload or download multiple files. A screen-con¬ 


trol-application-program interface allows PC 
programs to perform file transfer. The interface 
uses software interrupts to invoke function calls 
to the presentation services. 

At issue for busy users is the speed of the 
3278/79 emulator. Before mainframe data can 
appear on the PC screen, the data must be sent 
to the PC’s memory. Transfer speed is limited to 
how many bytes can be funneled into the PC’s 


API enables PCs to perform file transfer 


It takes a sophisticated emulation product to allow 
the user to bypass the IBM Corp. 3270-type screen 
format and manipulate the transmission of data from 
an application program. This facility is the application 


API PROVIDES FULL COMPATIBILITY 



DEVICE CLUSTER 
ATTACHMENT 


(DATA-LINK CONTROL) 


SNA/BSC CONTROL 
PROCESSOR 
(HIGH-LEVEL 
PROTOCOL CONTROL) 



j PRINTER 
I CONTROL 

-F CXI 32^ 

WINDOWING CONTROL API | PC API 

- L -L- 

▼ IBM 3270 

PC PCHLLAI 

APPLICATIONS h— 

PC ^ 

DISK 
FILES, 


1 


./U 




PRINTER 


API = APPLICATION PROGRAM INTERFACE 


The application program interface in the CXI 

3270 PC-emulation package allows PC applica¬ 
tion programs that run on IBM 3270 PCs to run on 
CXI-enhanced PCs. 


program Interface (API), or programmatic interface. 

An emulator without an API renders an intelligent IBM 
PC an expensive dumb terminal. A PC needs an API 
to perform file transfer, an increasingly important 
function. CXI Inc.’s screen API uses software inter¬ 
rupts to invoke function calls to the presentation serv¬ 
ices. A few examples of these calls are "read cursor 
position," "get character from screen buffer" and 
"send character.” CXI also offers a Digital Communi¬ 
cations Associates Inc.-compatible Irma programmat¬ 
ic interface on its 3278 emulation products. This inter¬ 
face is controlled through the processor on the CXI 
Interface board. With this interface, a CXI user can 
access any application program that Irma can. 

The IBM 3270 PC API provides an interface for PC 
applications to read and write host session screens 
and messages (see figure). The interface Is supplied 
with the current release of the IBM 3270 PC control 
program. Data on ordinary host session screens can 
be read and written by the PC applications. Messag¬ 
es can be sent and received by using 3270-struc- 
tured fields. To support message-oriented transfers 
using structured fields, it is necessary that the appli¬ 
cation at the PC and mainframe be implemented with 
this support. Structured fields allow the transmission 
of binary data without encoding. 

The IBM 3270 PC API is a prerequisite to the IBM 
PC high-level language application program Interface 
(HLLAPI). The IBM 3270 PC HLLAPI is a software 
interface for applications written in IBM PC BASIC, 
COBOL and Pascal. These are connected through 
IBM-supplied language interface modules (LIMs). 
Function calls from a LIM to the HLLAPI are made 
using software interrupts, as are service requests 
from the HLLAPI to the API. Support for other compil¬ 
ers can be accomplished by the implementation of an 
appropriate LIM. 

The CXI 3270 PC emulator’s API Is, functionally, 
service-request and return-parameter compatible with 
the IBM 3270 PC API. Thus, PC application programs 
that run on the IBM 3270 PC using control program 
API can run on products using the CXI 3270 PC 
emulator’s API. 
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toATiCTs 
new hot line 
forVMts. 

The AT&T UNIX* PC is the hottest line to hit 
the market this year. And now Ducommun 
Data Systems has it on the shelf. Ready to 
ship in any quantity you want. 

As a national master value-added 
systems distributor for AT&T, we give 
you the service and support you expect 
on any AT&T wstem — including its new 
UNIX PC. 

Here’s what the hot new AT&T UNIX PC 
has to offer. It can work stand-alone or as a multi¬ 
user system. And it utilizes the latest version of 


the UNIX System V Which makes 
it compatible with your existing or 
future UNIX-System based AT&Tcomput- 
ers, like the 3B computer family. It’s 
designed for smooth communications 
— an AT&T specialty. You get a built-in 
modem, plus two telephone connections that 
allow simultaneous voice and data-line access, 
thanks to integrated telephone manage¬ 
ment software and communications 
interface. Equally important, the AT&T 
UNIX PC is a true friend of all users. 
They can manipulate on-screen data 
with a mouse, use easy-to-follow menus 
and call up multiple windows for increased 
program flexibility. 

You can also get all the software you need, 
including word processing, data base man¬ 
agement, spread sheets, Dusiness graphics 
and electronic mail. Along with UNIX- 
System utilities and popular program¬ 
ming languages. 

These are just some of the features 
you can count on. When you see the 
whole picture of this new AT&T 
machine, we knowyou’ll agree with the 
industty experts: It’s the one to beat! 

So, it you want to get the quickest 
lead to the hot, new AT&T UNIX PC or 
any of the other AT&T computer sys¬ 
tems, plus all the support and service 
you need, get us on the line. Just 
call: 800-338-8811. 





DUCOMMUN DATA SYSTEMS 
A Division of Ducommun Incorporated 
10824 Hope Street, Cypress, CA 90630 

CIRCLE NO. 59 ON INQUIRY CARD 


Durommun Data Systems Is one of three Ducommun Electronics Group companies distributing AT&T computer-systems through 47 locations nationwide. KierulIT Electronics serves industrial OEM’s; 800/538-8157, Ext. 986. 
or In CA; 800/672-3470. Ext. 986: and MTl Systems, the commercial end user; 516/621-5200. ‘UNIX is a trademark of AT&T Bell Laboratories. 



















To get the world’s most advanced 50 CPS 
daisywheel printer, you’ll have to pay less. 

The TeleVideo*750 delivers 50 CPS performance using an 
incredible 40% fewer parts than any comparable printer. So 
it’s no mere coincidence that the 750 sells for up to 40% less. 

With quality so good, you can produce camera ready copy 
directly. 

Cost of ownership gets even better with time. Fewer parts 
equal more reliability: an average of 65,000 pages between 
failures. And with the works in a drawer, repairs—when 
necessary— are quick and easy. 

Fewer parts also equal a low profile, small footprint, and light 
weight. The TeleVideo 750 printer is plug compatible with 



'Vbu won’t find a printer better suited than the TeleVideo 750 
to an office environment. So if you’re responsible for printer 
purchase decisions, the TeleVideo 750 should make your job 
significantly easier. Now there is a daisywheel printer that 
gives you high performance, low cost and excellent quality. 

For information about TeleVideo Printer dealers in your area 
or a free demonstration, call 800'521'4897. In California 
800-821-3774. 
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RAM at one time. Most emulation products 
transfer data through the I/O bus, one byte at a 
time. However, CXI emulation products use 
DMA, thereby sending a continuous stream of 
data into RAM. 

Manufacturers of 3278/79 emulators include 
CXI, DCA, AST Research Inc., Irvine, Calif., 
Forte Inc., Santa Clara, Calif., and Tecmar Inc., 
Cleveland. Most mainframe file-transfer soft¬ 
ware developers have incorporated support for 
DCA’s Irma boards in their programs because 
Irma was one of the first 3278 and 3279 emula¬ 
tors. Mainframe file-transfer software written 
for Irma can also be used on CXFs 3278/79 
products with CXFs Irma-compatibility feature. 

CXI uses a nanoprocessor design: a proprie¬ 
tary, bit-slice CPU implemented in a custom 
CMOS gate array. The nanoprocessor runs as 
fast as 36 MHz and uses a transmitter/receiver 
communicating with the cluster controller to 
build the screen image in the device buffer. 

The program controlling the processor resides 
in RAM on the CXI coaxial interface board, 
which measures only 5 by 4 inches because of the 
unique gate-array design. The board fits into the 
short slots of the PC. Other manufacturers use 
Signetics Corp. 8X305 processors and supporting 
components, which require a 13-inch board. 

The CXI 3278/79 Plus is the only emulator of 
the IBM 3278 and 3279 terminals to offer win¬ 
dowing capability. The Plus product can concur¬ 
rently window a single 3278 or 3279 keyboard/ 
display/host session, up to two note pads and a 
PC session. The CXI 3278/79 Plus runs on any 
IBM or compatible microcomputer, including 
the PC-AT. CXI also offers a standard 3278/79 
emulator without windowing capability. 

Calling on multiple host sessions 

There are many corporate data-processing 
needs that can be filled with a 3278/79 emulator. 
The ideal situation for such a product includes 
light use of host resources, no printer require¬ 
ments and limited file transfers, such as for users 
doing accounting functions, order entry or in¬ 
quiry/retrieval. A solution for users with more 
intensive data-processing needs is a system with 
the ability to support multiple host sessions, such 
as that provided in the IBM 3270 PC or CXFs 
3270 PC emulation product. 

On the IBM 3270 PC, the presentation to the 
end user’s screen is through a windowed display. 
The user interacts with one session at a time 
through these windows. Each window is delin¬ 
eated by a border and mnemonic label. At any 
time, the current window is represented as the 
one that is uppermost on the screen. Using CXFs 
3270 PC emulator adds an extra host session to 


the four available with IBM’s product. The five 
host sessions can be configured as PC-attached 
printers rather than simply as interactive termi¬ 
nal sessions viewed through windows. 

CXFs 3270 PC emulator is architecturally sim¬ 
ilar to IBM’s product in most ways. However, 
CXI differs from IBM in several important 
areas. Besides providing an extra host session 
and the ability to attach to a host-addressable 
printer, CXFs emulation package is available in 
both coaxial and remote versions that provide 
similar features. The IBM 3270 PC has no re¬ 
mote capabilities, nor does it offer international- 
keyboard mapping as does the CXI product. 

The coaxial version of CXFs 3270 PC emula¬ 
tor provides the functionality of IBM’s 3270 PC 
in distributed-function-terminal (DFT) mode as 
well as control-unit-terminal (CUT) mode. The 
screen-window presentation is managed through 
workstation-control (WSC) mode. Through key¬ 
board interaction in WSC mode, the end user 
can define up to 10 screens. Each screen defini¬ 
tion can have any combination of sessions/note 



The CXI 3278/79 
Plus emulator’s 
compatibility with 
DCA’s Irma emu¬ 
lation board ena¬ 
bles PCs to run 
PC and main¬ 
frame applica¬ 
tions designed 
to work with the 
Irma board, in¬ 
cluding Irma file- 
transfer soft¬ 
ware. 
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pads, window sizes, relative order, foreground/ 
f background colors and other functions. Note 
pads provide the user with a presentation space 
in which data from various sources can be com¬ 
bined and edited using ordinary mainframe key¬ 
strokes such as delete and insert. Any of these 
definitions can be saved on disk and restored 
later. 

CXI’s 3270 PC emulator is a solution for users 
who own PCs and want the additional features of 
the IBM 3270 PC. Those users who do not yet 
own PCs but want to create a micro-to-main- 
frame network performing multiple host sessions 
will pay about the same for an IBM 3270 PC as 
for CXFs emulation package plus an IBM or 
compatible microcomputer. But there is much 
more software available for standard IBM PC 
products than for the IBM 3270 PC. Another 
advantage of purchasing a PC and an emulation 
package is flexibility. The PC can be used in 
standalone mode or upgraded to a 3270 PC by 
adding the coaxial board and software as needs 
change. 

IBM’s introduction two years ago of the 3270 
PC ushered in a new era of micro-to-mainframe 


communications. Its features will increasingly 
become the norm in the future. Indeed, it is 
highly likely that IBM will stop producing dumb 
terminals altogether because intelligent micro¬ 
computers connected to the host can cost only 
slightly more than a dumb terminal yet can offer 
much more. Multiple host sessions—the key 
feature of the 3270 PC—are a cost-effective way 
of making full use of corporate computer re¬ 
sources. Interacting concurrently with several 
keyboard/display sessions has the effect of inte¬ 
grating host applications on the user’s PC moni¬ 
tor. □ 


Charles Morel is chairman and chief executive 
officer of CXI Inc., Palo Alto, Calif. Before 
founding CXI in 1982, he was a technical 
consultant in systems network architectures. 
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f Another insiired 

UFSTdeUveryl^rNOVA 


Nova does It again .... delivering a constant 2KVA or 3KVA 
uninterruptible supply of power (UPS) for any of your critical 
applications. The new'MIntaur" UPS is generally installed 
between the utility power source and the equipment that 
is to be protected. This UPS unit not only assures that vital 
equipment and systems never lose their source of AC 
IDOwer, but also assures that poor quality commercial 
power is converted into a continuous source of clean 
power. Typical application areas include data processing, 
process control, telephony, P.O.S. terminals, health care 
and banking. 


Some outstanding features Include: 

■ Compact size -14'' x 19" x 21" ■ Ability to start loads up 
to lOx rating ■ Internal solid state (V4 cycle) transfer switch 
■ Systems available at 220V, 50Hz ■ Delivery 
from stock ■ Other systems to 50KVA 10 and 
30 ■ GSA schedule GS-OOF-70485 

For additional Information, call or write: 




* Uninterruptible 
Power System 


NOVA ELECTRIC MANUFACTURING COMPANY INC. 

A subsidiary of Power Systems Group, Hobart Brothers Company 
263 Hillside Avenue, Nutley, New Jersey 07110 
(201)661-3434 e Telex: 219-077 
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SACRILEGE! 

JLASPHEMY 




WE DARE TO SAY IT: 


os-9 IS A BETTER CHOICE 
THAN UNIX FOR MICROS 


The greatest leaps forward in history have only 
occurred when individuals with insight and conviction 
have challenged widely held but inaccurate beliefs. 

Is Unix really the ultimate operating system for 
microcomputers? Haven’t you found Unix to be too big, 
too slow, or too complicated? Perhaps too expensive, or 
too rigid? 

The Practical Alternative 

Take a look at the practical alternative; Microware’s 
OS-9. It starts with the same basic capabilities as 
Unix, but it is much more efficient, incredibly compact, 
and highly adaptable. Plus, OS-9 has many advanced 
capabilities not found in Unix. It’s the perfect solution 
for those applications Unix can’t touch. For example, 
OS-9 works perfectly on floppy-disk or even ROM based 
systems! OS-9 has been proven in an incredible variety 
of 68000- and 6809-based systems including personal 
computers, multiuser systems, communications systems, 
and real-time industrial control systems. 

Modular and adaptable, (its any size system 

OS-9 has a totally modular design. This allows you 
to mix and match standard or customized modules to in¬ 
stall, adapt, reconfigure, modify, or expand the system. 
Need netvrorking? Just plug in a networking module. 
Need graphics? Just plug in a graphics driver module. 

Programming languages that give you the edge 

OS-9 is backed up by a full suite of outstanding pro¬ 
gramming languages including C, Basic, Pascal, Fortran, 
and Macro Assembler. These languages feature symbol¬ 
ic debugging and modular, structured design capabili¬ 
ties. OS-9 programming languages were developed by 
Microware specifically for the 68000 and 6809 proces¬ 
sors to deliver unmatched performance and efficiency. 


You don't have to leave Unix behind. 

Unix is great for big systems. You don’t have to aban¬ 
don Unix for software development, but consider OS-9 
for your target system. You can even do OS-9 software 
development on Unix using Microware cross-software for 
VAX systems. Plus, almost any Unix program written in 
C can be easily recompiled for OS-9. If you know Unix, 
you’ll be up to speed on OS-9 almost instantly. If you 
don’t know Unix, you’ll find that OS-9 is easier to learn, 
understand, and use. 

Lead the way! 

OS-9 is the right software, at the right place, at the right 
time. That’s why over 200 leading companies have 
obtained OS-9 distribution licenses, and it has been 
designed into some important new products that you’ll 
be hearing a lot about in the future. 

Trust your own judgement and not the hype. If you 
have a demanding application, make sure you have the 
best software tools and technology available. Choose 
OS-9 for your next micro application. Contact us today 
for complete information on OS-9 — the practical 
alternative. 

MICROWARE SYSTEMS CORPORATION 
1866 NW 114th Street • Des Moines, Iowa 50322 
Phone 515-224-1929 • Telex 910-520-2535 

MICROWARE JAPAN, LTD. 

3-8-9 Baraki, Ichikawa City • Chiba 272-01, Japan 
Phone 0473(28)4493 • Telex 299-3122 


MICROWARE. 


OS-9 is a trademark of Microware and Motorola. Unix is a trademark of Bell Labs. VAX is a trademark of Digital Equipment Corporation. 
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ow.whetheryou’reaVAR,OEM, sys¬ 
tems integrator or software house, 
you can dive into the IBM large ac¬ 
count base and take advantage of 
emerging departmental computing 
opportunities. 

With the Canaan 5400 Depart¬ 
mental Computer, you can expand your prod¬ 
uct offerings directly to departments and end- 
users in large IBM VM/CMS environments. 
And offer a true distributed I nformation Center 
solution that includes: 

• Full VM/CMS File Compatibility 

• IBM Host and PC Communications 

• Multi-user Support 

• Multi-window Processing 

• IBM PC Support 

• Standard Workstations (3278, ASCII, 
Graphics) 

• Industry Standard Multibus® 

All in an office environment system! 

We've got a line on VM/CMS. 

It’s IBM’s fastest-growing 370 operating sys¬ 
tem. And Canaan’s VM/CMS-compatible sys¬ 
tem runs the millions of dollars of available 
applications, compilers and communications 
software without program conversion or modi¬ 
fication. 

Canaan supports an aggressive Software 
Certification Program to test, certify and ap¬ 
propriately price third party software prod¬ 
ucts. Our extensive library of software already 
certified on the Canaan Departmental Com¬ 
puter includes many of the most popular data 
base management, decision support, elec¬ 
tronic spreadsheet, graphics, statistical analy¬ 
sis, document composition and text retrieval 
packages. And new software products are 
being certified daily. 

You can further penetrate IBM accounts by 
offering your applications to a wider range of 
departmental users in areas like marketing, 
finance, engineering and human resources, 
to name just a few. At the same time, you will 
be helping them leverage their investment in 
IBM products and providing Information Cen¬ 
ters with an outstanding product to help meet 
end-user needs. 


Plunge into low-cost departmental 
computing solutions. 

Canaan’s VM/CMS-compatible Departmen¬ 
tal Computer has an entry price of less than 
half of IBM’s lowest-priced multi-user VM sys¬ 
tem. Opportunities, therefore, abound for 
VARs and OEMs to increase their bottom line 
profits by integrating the Canaan 5400 into 
their product lines as a vehicle to deliver de¬ 
partmental-based applications. 

The Canaan 5400 supports a cluster of 
eight IBM Personal Computers or other work¬ 
station devices. Our PC file transfer product 
provides greater disk storage and backup fa¬ 
cilities for PCs. So now, PC users can access 
local CMS-based applications running on the 
departmental computer and maintain full file 
compatibility with an IBM mainframe. 

Productivity aids previously restricted to IBM 
mainframes, such as FOCUS, RAMIS II®, 
MODEL”, STRATAGEM” and DYNAPLAN, 
run on the Canaan 5400 at a fraction of their 
mainframe cost. And the Canaan 5400 4 

can also serve as a communications gate- ^ 
way to IBM mainframes to retrieve and 
update corporate data bases. 

The industry standard Multibus de- 
sign allows you to integrate a variety of 
engineering/graphics displays and peri- ^ 
pherals. This makes the Canaan 5400 an ideal 
system for sophisticated graphics applica¬ 
tions such as VLSI design and CAD/CAM. 

Departmental computing...a 
treasure chest of opportunities. 

Now, with Canaan’s growing library of certified 
software, you can really expand 
market opportunities by offering 
new solutions to IBM’s installed base ' 
of over 1.5 million CMS users. And by offering 
departmental computing solutions to more 
than 10 million personal computer users. 

To find out more, call us on Canaan’s hot¬ 
line: 1-800-382-4100. (In CTcall: 203-372- 
8100.) Or just drop a line to: Canaan Computer 
Corporation, 39 Lindeman Drive, Trumbull, 
CT 06611. We’ll send you a complete brochure 
on the Canaan 5400 Departmental Computer. 



See us of 

@C©mili»«/Spriiig '85 

May 6-9.1986 

Georgia World Congress Center, 
Atlanta, Georgia 

Booth #540 


O CANA/\N 

We're VM/CMS driven. 
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IDEA: 

IBM* VM/CMS at the departmental level. 

REALITY: 

Canaan's Departmental Computer 
lets you navigate with Big Blue. 




IBM is a registered trademark of International Business Machines Corporation 
Multibus is a registered trademark of Intel Corporation 
FOCUS is a product of Information Builders, Inc. 

RAMIS II is a registered trademark of Mathematica Products Group, Inc. 
MODEL is a trademark of Lloyd Bush Software Products 
STRATAGEM Is a trademark of Integrated Planning, Inc. 

DYNAPLAN is a product of Dynasoft Corporation 








SONIC DIGITIZING... 

MORE VERS/VnLE 
EASIER TO USE 
LOWEST COST 



SCIENCE 

ACCESSORIES 

CORPORATION 


Only sonic digitizers give you the freedom to digitize on 
virtually any surface-desktop, light table, even directly 
on a CRT screen. Because they are lightweight, com¬ 
pact and not restricted to a specific work surface, sonic 
digitizers can be placed where you want or integrated 
into a workstation, and they never leave a footprint. 
Science Accessories’ unique sonic technology provides 
large active areas for far less cost than the same size 
tablet. Because sonic digitizers use high frequency 
sound waves to locate a point in space, they are ideal for 
3-D applications including robotics and motion studies. 

Every sonic digitizer comes complete with sty¬ 
lus or cursor, power supply and resolution of .005. All 
feature RS-232 as standard output (parallel and 2-way 
communications for enhanced user-friendliness op¬ 
tional). All SAC sonic digitizers are compatible with any 
CPU using RS-232-C or parallel. "Easy Digit"'“start-up 
software is available. 

To learn more about the unique advantages of 
sonic digitizers, call Skip Cleveland (203) 255-1526. 


• $7500-(9' X 9' X 9') 3-Dimenslonal 

• Active volumes user adjustable 

• "Free” stylus—no linkages, arms or 
other restrictive devices 

• Digitize any material, including 
ferrous substances 

• Use up to 16 locators sequentially 
(with optional multiplexer) for 
robotics, motion studies, etc. 

• Consult with factory about 
offset digitizing 


GP-8 

•$2590-(60"x72") 

• Large active areas 

for one-third the cost of tablets 

• 2 linear microphone sensors in 
lightweight L-frame assembly 

• 5 function menu standard 

• Optional 59 character ASCII menu 


GP-7 Grafbar 
•$950-(18"x24") 

• 3 times more active area than "the pads" 

• 5 function menu standard 

• Compact assembly incorporates 2 point microphone sensors 

• OEM versions available 


970 King’s Highway West. Southport. CT 06490 
(203) 255-1526 Telex 964300 


126 


CIRCLE NO. 64 ON INQUIRY CARD 


MINI-MICRO SYSTEMS/May 1985 
































BUSINESS SOFTWARE 


BUSINESS SOFTWARE 
GOES VERTICAL 

The latest in business software is specialized packages 
that look beyond generalized solutions 


Carl Warren, Western Editor 

Despite a growing number of sophisticated 
generalized business packages for microcomput¬ 
ers and minicomputers, the latest trend appears 
to be specialty software for vertical markets. 

Such software isn't limited to the usual spread¬ 
sheets, database managers, word processors, in¬ 
tegrated solutions and general business packag¬ 
es. Innovative value-added distributors and 
value-added resellers are tackling specific verti¬ 
cal-market problems with a mix of hardware and 
software solutions. In addition, more emphasis is 
being put on the appearance of reports and 
presentation data, which requires more sophisti¬ 
cated solutions to match vertical-market needs. 

Even though manufacturers of generalized 
business packages promise users a total solution, 
many VARs disagree. “Generalized business 
packages are just that," says Jack Petty, presi¬ 
dent of FoxMeyer-TBL Corp., Southlake, Texas. 
According to Petty, generalized business packag¬ 
es have too many shortcomings to meet most 
needs. Petty's company has developed a hard¬ 
ware and software solution for the pharmaceuti¬ 
cal market. 

FoxMeyer-TBL's Model 686 is a Motorola Inc. 
68010-based board designed for the Multibus or 
VMEbus with non-standard software. The com¬ 
pany does support Bell Laboratories' UNIX 
System V for development purposes, but for 
business operations it provides its own multiuser/ 
multitasking operating system, called TBX. 

Gordon Martin, FoxMeyer-TBL's vice presi¬ 
dent of engineering, explains that TBX is opti¬ 
mized for the system environment and the asso¬ 
ciated application language, TBL. “We 
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Ashton-Tate’s Framework integrated 
software package uses an outline structure 
to develop application requirements. The 
integrated Fred programming language is 
then used, in much the same manner as 
spreadsheet formulas, to create the 
necessary application code. 


understand what the hardware is supposed to do 
and how the applications are supposed to work. 
Most off-the-shelf operating systems and appli¬ 
cations don't work well in our environments," 
says Martin. Consequently, FoxMeyer-TBL's 
vertical-market packages are written in TBL. 
Besides serving the pharmaceutical market, TBL 
provides applications aimed at veterinary medi- 
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Due to the 
shift toward 
vertical 
markets, 
retailers are 
starting to feel 
the pressure 
in decreasing 
sales of 
generalized 
packages. 


cine and retail management. 

FoxMeyer-TBL is only one of a growing num¬ 
ber of companies reaching out to the vertical 
market. Another, Bluebird Systems Inc., Carls¬ 
bad, Calif., is also taking the vertical approach, 
but with a slightly different twist. Rather than 
build both the hardware and software. Bluebird 
is an IBM Corp. value-added dealer, adding 
value with software. “What we do,” says compa¬ 
ny president Hal Tilbury, “is to take an IBM 
PC-AT and create a multiuser system that 
matches a customer’s specific requirements.” 

The fledgling company, now in its third year, 
is just starting to enjoy the fruits of its labors, 
having done about $4 million in sales in 1984. 
“When we began in 1982, we took the expected 
retail approach with an 8-bit machine using our 
own operating system, SuperDOS, and our ver¬ 
sion of Data General [Corp.’s] Business BASIC. 
The problem was, it was a CP/M world and 
retailers couldn’t be made to realize that they 
had a ready library of business applications 
written for Data General machines,” explains 
Tilbury. 

The emergence of the IBM PC, however, 
opened up opportunities for Bluebird. Once 
SuperDOS was ported to the PC environment 
along with Business BASIC, the company began 
looking at vertical-market applications, as well 
as providing a standard offering of easily tailored 
applications. For example. Bluebird has stand¬ 
ard accounts packages for receivable/payable, 
general ledger, payroll and inventory manage¬ 
ment and material requirements planning 
(MRP). 

Bluebird has also created application and sys¬ 


tem solutions for car-rental agencies and junk¬ 
yards. One company using the Bluebird system 
is Hollander Publishing Co. of Minneapolis. 
Hollander specializes in providing a computer¬ 
ized cross-reference book of interchangeable 
parts for automobile salvage yards. Hollander 
originally developed their reference series on a 
DG Eclipse minicomputer system. Because 
Bluebird’s Business BASIC is similar to DG’s 
Business BASIC, moving the databases and ap¬ 
plications to the IBM PC-AT was easy. “The 
key,” says Bluebird’s Tilbury, “is the SuperDOS 
operating system. It provides all the necessary 
file locking and handling that specialized data¬ 
base systems such as Hollander’s require.” 

Retailers recognize shift 

Due to the shift toward vertical markets, 
retailers are starting to feel the pressure in 
decreasing sales of generalized packages. “Re¬ 
tailers are still reporting strong sales of hardware 
but a drop-off in software,” comments Mike 
Witter, publisher of Computer Retailing maga¬ 
zine, Atlanta. According to Witter, there are 
about 2,500 computer retailers, of which 1,000 
are addressing vertical markets. “How many 
have a consistent plan is hard to say. Probably 
about a third,” says Witter. He contends that the 
independents—not the large chains—tend to ad¬ 
dress vertical markets. “It’s about the only way 
[the independents] have to compete,” he says. 

Besides Witter, numerous industry observers 
see a decrease in general business software sales. 
On the other hand, there has been a growing 
trend toward add-on applications for existing 
products. Examples include products from 


Fred provides powerful development language 


With a clear indication that developers are seeking 
better ways to add value to the systems they are 
selling, software providers such as Ashton-Tate are 
making efforts to provide products that can be tai¬ 
lored to specific applications. 

Ashton-Tate’s integrated software package, Frame¬ 
work, falls Into this category. The product is based on 
an outline metaphor and combines word processing, 
database management, spreadsheet functions, 
graphing and communications abilities, surrounded 
by a graphics-oriented window manager. However, 
developers and end users aren’t limited to the struc¬ 
tures provided by the package. 

To meet the needs of value-added resellers, Frame¬ 
work also provides a powerful development language 
called Fred, which allows the creation of diverse ap¬ 
plications. "The developer doesn’t have to worry 


about the user Interface. We’ve provided that. Fred 
lets them develop the applications that they want," 
says Rob Lewis, Framework product manager. 

Interestingly, Fred’s syntax for entering formulas is 
much like what users of spreadsheets expect. In the 
creation of a Fred program, the developer first makes 
an outline of the program structure using the outlining 
feature of Framework. Then, each section of the out¬ 
line. which is a separate frame, becomes the Fred 
code segment for the application. 

Moreover, a screen-builder function allows the de¬ 
veloper to arrange input fields Into the desirable for¬ 
mat. "Basically, Framework is similar to dBase II and 
III,” says Lewis. "Both products allow developers to 
create specific applications. We merely supply the 
tools, and. In the case of Framework, the user envi¬ 
ronment." 
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When you'ie ready to 
leave the toys behind. 

Software AG is ready with ADABAS(VMS) and NATURAL(VMS)— 
database management and information processing for VAX supermini¬ 
computers. Advanced software solutions that meet the requirements of a 
high-volume production environment. Call us today at 1-800-336-3761. 

(In Virginia and Canada, call 1-703-860-5050). 

^ saftmnRE rq 

Where the future 
comes as no surprise. 

© 1985 Software AG of North America, Inc. 

ADABAS and NATURAL are trademarks of Software AG of North America Inc. 

VAX and VMS are trademarks of Digital Equipment Corp>oration. 
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More bauds, less bucks 


Now Oki’s new 9600 bps 
VLSI96/V29 Modem brings 
high-speed data transmission 
within your reach. 

Only Oki could bring you a price/ 
performance value like the new 
9600 bps modem. Because Oki — 
one of Japan’s leading telecom¬ 
munications companies — has 
spent over a century building a 
market-proven reputation for deliver¬ 
ing outstanding quality and depen¬ 
dability at an affordable price. 

The new Oki 9600 bps VLSI96/ 


\/29 continues the tradition. 

Advanced circuit design provides 
enhanced signal processing, 
ensures total reliability in the trans¬ 
mission of crucial data. Skilled 
utilization of VLSI (very large scale 
integration) techniques developed 
by Oki’s in-house semiconductor 
facilities, minimizes the number of 
components for maximum reliability 
and ease of service. All of which 
means more bauds for less bucks. 

The exciting VLSI96/V29 Modem 
is the newest addition to the Oki 
family of high speed modems, which 


already includes the 9600 bps 
VLSI96/V29M (with 4-port multi¬ 
plexer) and the 4800 bps VLSI48/ 
V27. 

For further details, phone Oki 
Telecom at 201-646-0011. or write 
Oki Telecom. One University Plaza. 
Hackensack. NJ 07601. 


telecom 

A Division of OKI AMERICA. Inc. 
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OptionWare Inc. (formerly DSS Development) 
and GNP Development Corp. Both companies 
have developed sophisticated vertical applica¬ 
tions around Lotus Development Corp.'s 1-2-3. 

OptionWare's business applications (also 
called OptionWare) use 1-2-3 as the base opera¬ 
ting environment. By using an OptionWare- 
developed language based on Lotus' macro 
commands, applications can be tailored to just 
about any environment. 

Similarly, GNP's CPA+ is a fully integrated, 
menu-driven software program that simulta¬ 
neously ties into accounts receivable/payable, 
general ledger and payroll. Like OptionWare, 
GNP uses the Lotus macro commands to create 
the necessary functions in the applications. 

Although both the OptjonWare and GNP 
products can be classified as generic, they can 
also be tailored to specific environments. But 
Computer Retailing's Witter says that companies 
like Lotus are going to have to go to the vertical 
market themselves. “It's a painful process, since 
it takes time to understand the business you want 
to address," says Witter. 

Many software companies are already heeding 
Witter's words. Ashton-Tate, for example, has 
already benefited from the number of applica¬ 
tions written in its dBase II and III. According to 
a company spokesman, more than 3,(X)() applica¬ 
tions have been written for those powerful data¬ 
base managers. “We're already starting to see a 
similar trend for Framework, our integrated 
product," he claims (see “Fred provides power¬ 
ful development language," Page 128). 

But rather than let the market stall out, 
Ashton-Tate is developing a variety of applica¬ 
tions as well. Similarly, Sorcim/IUS Micro Soft¬ 
ware, a division of Computer Associates Inter¬ 
national Inc., San Jose, Calif., has developed a 
full range of generic, yet vertical, packages. 
These packages, which include standard business 
packages, are designed to be integrated under 
the Easy/Plus windowing system, and can be 
tailored by VARs to match customer needs. 

Start-ups jump on bandwagon 

Start-up company Inspiration Systems Inc. is 
taking an integrated/non-integrated approach to 
providing its UNIX-based Prevail package as a 
base for VARs to build upon. “We do provide 
database management, word processing and so 
forth, but we don't lock the user in. The base is a 
strong development language that allows the 
creation of vertical packages," claims Dennis M. 
Moyles, chairman and chief executive officer. He 
insists that UNIX VARs can use Prevail as the 
development environment. The user interface 
serves as the shell. Using Prevail as a foundation 


for creating applications eliminates the complex¬ 
ities of the operating system, he says. 

Some VARs still like to build from scratch. 
Companies like FoxMeyer-TBL and Bluebird are 
betting that a substantial market exists for the 
do-it-yourselfer in the business world. Hence, 
products such as FoxMeyer-TBL's application 
language and operating system and Bluebird's 
Business BASIC seem to many VARs to be ideal 
solutions. 

Roll your own 

Other developers are also taking advantage of 
a variety of existing tools. Query Computing 
Services Inc., Redondo Beach, Calif., gravitates 
to the tools that best solve the problem at hand. 
Among the tools favored by Query are dBase II 
and III and compiled BASIC, FORTRAN and C 
languages, as well as assembly languages. “We 
have yet to find a single tool that meets all our 
needs," says Query president Steve Bostwick. 
“One day, we're building a point-of-sale cash 
register; the next, a real-time, event-monitoring 
system. Thus, each of our applications requires 
an in-depth understanding of the actual opera¬ 
tion of the customer's needs. That's what vertical 
software is all about," insists Bostwick. 

Moreover, Bc^rland International, Scotts Val¬ 
ley, Calif., is finding strong interest by develop¬ 
ers in Turbo Pascal for vertical-market packages. 
Thus, the company has developed a set of Pascal 
tools that ease development tasks. In a similar 
manner, software writers are finding that using C 
language is becoming easier. 

Additionally, companies like Ryan-McFarland 
Corp. are experiencing strong sales of COBOL 
due to the growing trend toward vertical applica¬ 
tions. The commercial operating system (COS) 
is growing in numbers as well. COS is an opti¬ 
mized operating system for COBOL and, as 
such, simplifies application design. The number 
of COBOL applications is growing, and Ryan- 
McFarland can list more than 200 companies 
offering vertical-market packages for the busi¬ 
ness language. 

Another company that is willing to take a 
chance on the vertical market is The Mega 
Group Inc., Irvine, Calif. This company offers 
mainframe software designed to work with mi¬ 
crocomputer-based files. Specifically, their 
Megacalc spreadsheet, which runs on main¬ 
frame-sized computers, is similar to Lotus' 1-2-3. 
Due to the computing power available on Mega¬ 
calc, large spreadsheets and multiple spread¬ 
sheets can be created and linked. 

Although Megacalc may be looked on as just 
another way of doing a spreadsheet, Alan V. 
Cameron, Mega Group's chairman and chief 


‘Developers 
are starting to 
recognize the 
hard-copy 
device as 
being part of 
the total 
system 
environment.’ 
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Not all the 
action in 
vertical 
business 
software is in 
the basic 
application. 


executive officer says it’s really the link to infor¬ 
mation bases. He adds that their intention was 
partly to make Megacalc flexible enough to 
address a variety of market needs. “We’re in the 
business of environment translation. Therefore, 
we allow data created in one environment [i.e., 
Lotus 1-2-3 on a microcomputer] to be moved to 
a larger mainframe environment,” says 
Cameron. 

Cameron insists that this opens new opportun¬ 
ities to VARs that create vertical-market applica¬ 
tions. “Since information is the key element, we 
provided the connective tissue to large pieces of 
information.” Notably, the Megacalc product 
isn’t limited to just spreadsheets but allows the 
connection of several diverse types of informa¬ 
tion. For example, information can be extracted 
from the database, placed in the spreadsheet and 
returned, using the Structured Query Language 
developed by IBM. Moreover, the data can be 
converted to graphs and even included in word- 
processed documents. “Connecting data is an 
important element, especially for vertical mar¬ 
kets,” claims Cameron. 

Output goes vertical 

Not all the action in vertical business software 



HERE’S THE BEEF! 


MAINFRAME TAPE SUBSYSTEM 
FOR THE IBM PC/XT/AT 
WITH FREE BACK-UP 

All the data your PC could possibly consume from corporate, 
commercis^l and proprietary data bases. With 9-track Vz ” 
IBM compatible tape you have a universally acceptable 
medium which provides for worldwide data Interchange. 


Automatic tape loading ■ High-speed hard disk back-up FREE 
■ Dual density at 800 or 1600 BPI ■ Allows direct tape access 
under any language supported by DOS 2.0 Telebyte exclusive) 


(800)835-3298 TELEBVlE 
(516)423-3232 TECHNOLOGY INC. 

270 E. Pulaski Road Greenlawn, NY 11740 A Public Company 


TWX 510-226-0449 


is in the basic application. Businesses are at¬ 
taching more and more importance to the quality 
of hard-copy output. Additionally, the growing 
availability of low-cost (under $10,000) laser 
printers is making it easier to achieve high- 
quality results. 

For example. Visual Engineering Corp., San 
Jose, Calif., and Imagen Corp., Santa Clara, 
Calif., have been working closely to develop 
better output for business reports. Visual Engi¬ 
neering's Prochart software is designed to pro¬ 
duce tailorable, presentation-quality business 
charts. “The problem was that there was really 
no acceptable hard-copy method of reproducing 
the graphs,” explains William B. Elmore, presi¬ 
dent of Visual Engineering. However, Imagen, 
which produces a 12-page-per-minute laser 
printer, says it has developed the necessary 
software to provide typeset-quality hard copy in 
concert with the Visual products. 

Michael Cohn, director of Imagen’s support 
services, says quality hard copy is becoming 
critical and is being pushed by people doing 
vertical-market software. “It has always ap¬ 
peared in the past that the hard-copy output was 
the last thing anyone thought about. Now we're 
finding that a lot of VARs are looking for quality 
output first and building the rest of the solution 
around it.” 

Charles M. Geschke, executive vice president 
for Adobe Systems Inc., Palo Alto, Calif., maker 
of PostScript typesetting software for laser print¬ 
ers, agrees. He notes that, due to the diverse and 
vertical nature of many new applications, most 
developers want more control over the final 
output. “Developers are starting to recognize 
the hard-copy device as being part of the total 
system environment. They want to control it, 
and they want the tools that let them control it to 
match their specific needs,” says Geschke. Thus, 
Adobe provides developers with software to 
manage the laser-printer environment. 

Market size unclear 

No one has a real handle on what the market 
size is for vertical applications. “Right now you 
can speculate all you want,” says Computer 
Retailings Witter. He contends that vertical 
applications are a gray area because a lot of the 
research work on the market is being done by 
independent consultants. 

Although market size is unclear, many observ¬ 
ers agree that the heyday for general-purpose 
software is over. □ 

Interest Quotient (Circle One) 

High 465 Medium 466 Low 467 
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To All District Managers: 

Congratulations, for the first six months of this ye< 
have exceeded projected by a healthy margin. 

With the exception of an expected dip in March, monthl* 
continuing to increase. Given our current growth rate 
potential, we now expect to exceed sales of $1,500,000 
year end. 

The bar graph below dramatically indicates our revenue 
and the improvement over projected sales. The pie c 
revenue generated by district. 


I Revenue (by district) 
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Call for the print samples that 
make our competition pale. 


What OEM’s are saying. OEM’s who have seen 
these print samples for themselves call our graph¬ 
ics CAJD-quality. The kind that reproduces the 
finest detail with superb accuracy and registration. 
The JDL-750’s color graphics are so vivid, images 
seem to jump off the page. Add to that letter 
quality printing, and font versatility that surpass 
My-formed character printers. Now you know 
why we’re the perfect match for 
OA and CAD workstations. 

What JDL is doii^. The 
JDL-750 brings the best of 
Japanese printer design and 



manufacturing together with American OEM mar¬ 
keting and custom engineering. This gives JDL, 
Inc. the flexibility and responsiveness necessary 
to deliver printers that meet your requirements 
and schedules. 

You be the judge. If your workstations need excep¬ 
tional color graphics, letter quality, font versatility, 
reliability and value that can’t be matched by awv 
competing technology, call us for 
print samples and product specs. 
One look and we’re sure 
you’ll caD us again... for an 
evaluation unit. 


( 805 ) 495-3451 

JDL 


e 1985 


INCORPORATED 

2801 Townsgate Rd., Suite #104, Westlake Village, CA 91361 

See us at Comdex Booth #5042 CIRCLE NO. 68 ON INQUIRY CARD 


NatKXiwide on-site 
service provided by NCR. 


























This is a success 
story Starring the 
industry’s #1 half-height 
SVa" streaming tape drive. 
And you. 

The right time for backup. 

The systems you’re design¬ 
ing today need backup more 
than ever. 

That’s because they’re being 
used in more important applications 
than ever. For accounting and word 
processing. As engineering worksta¬ 
tions. And multi-user, multi-station 
systems. With more complex software. 
Growing data bases. Winchesters 
that have 10MB to over 100MB capac- 





vou out front 



ity. And' customers who demand 
dependability and the simplicity of 
tape backup. 

The right time for Archive. 

The time’s right for Archive. 
We’ve got the right product for you. 
At the right price. With the right 
support. 

Put our half-height '4" 
streamer into your system and 
you’ve got 20 to 
60MB of fast (four to 
nine minutes), con¬ 
venient backup with 
a single cartridge. 

We build the 
most dependable 
5)4" drive in the 


industry With a more reliable motor 
— brushless DC. A better loading 
mechanism—fewer moving parts. 
Proprietary LSI. And the dependability 
that comes from devoting over three 
years to building )4" streaming tape 
drives and nothing but Va" 
streaming tape drives. 

^Afe^re got you covered. 
We’ve got the right 
approach to system 
integration, too. We 
build a half-height 
drive with the 
industry-standard 
QIC-36 Basic Inter¬ 
face. Use our SCSI, 
IBM PC or QIC-02 
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controllers/formatter boards for 
simple, quick system integration. 

No matter how successful you 
are we’ve got the manufacturing 
capacity to meet your volume needs, 
including a new off-shore plant to 
support you worldwide. Nobody’s 
shipped more half-height 5)4" tape 
drives than Archive. No one ever will. 

Write your own success story 
We’ll put you out front in tape 
backup. With the support you need 
to ensure system success. Just dial 
(714) 641-0279. And backup is 
on the way. Archive Corporation, 
3540 Cadillac Avenue, Costa Mesa, 
CA 92626. Telex: 4722063. 

Archive 

Out front with backup. 




IVMEISRWf* 

delivers 10 MIPS throughput: 



- today, not "somedoyl' 


That's right: 10 milliof^ instructions per second. 
LUhetstone® is four times faster than any other 
minicomputer that's ever been built, and more 
than tujice os fast as any ever designed. UJhich 
may save your system's life if you're searching 
for more potuer. 

Like ujhen productivity is declining because 
there's a bottleneck at the processor. Or ujhen 
you've groujn from eight terminals in your system 
to 32, and need still more. Or uuhen your applica¬ 
tion demands real-time response, or interactivity, 
or graphics. 

Fortunately, the help you need is available, 
nouj. LUhetstone is completely documented and 
ready to ship luithin 30 days flRO. Not "in a 
feuj months;' as some manufacturers have been 
known to say. No prolonged delivery schedules! 

These comparisons demonstrate UJH€TSTON€'s 
throughput capability: 


But the comparison that really matters is 
the one that runs your own applications. Call 
us at 714/993-5300 and you'll receive the CPU 
that solves your throughput problems today— 
not "someday." 

IJUH6TSTONC. The mini-mainframe so fast, so 
powerful, we put its performance criterion right 
in the name. 

Once you've made your own comparison, we 
believe you'll see why. 



Integrated Digital Products 


4208 €Qst Lq pQlma Rvenue • Rnahcim, CallforniQ 92807 
714/993-5300 



♦Rcitings derived from independent benchmoi^ tests con¬ 
ducted bv Commond Control & Communications Corporation, 
Tononce, Colifbmio. 

** D6C Professionol AAogozine, Decembet 1984. 


feotures 

□ 100 nanosecond instruction execution (10 MIPS) u;ith 
33 f6ec, subc»^les. filso ovolloble in 125 nSec. and 
150 nSec. versions. 

□ Cost-effective, hierorchlcol memory: 128-512 H8, high¬ 
speed (100 nSec.) main memory; up to 32 M8 extended 
memory (500 nSec.) per processor. 

□ Advanced, pipelined architecture ujith fully-overlapped 
memory access ond instruction execution. 

□ Continuous processing during channel transfers, 

□ Built-in self-test. 


‘frodemoilis: ouinership. UJHCTSTON6: Integrated Digital Products 
Corp. VRX; Digital equipment Corp. MfiRK 8: Point 4 Data Corp. 
eclipse: Data General Corp. 

©Copyright 1985, Integrated Digital Products Corp. 
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OFFICE AUTOMATION 


STRATEGY DEBATES CUHID 
OmCE AUTOMATION 


As IBM, DEC, DG and Wang solidify plans, 
continued controversy centers 
on multivendor environments, standards and work groups 


Jerry Borrell 

Senior Western Editor 

Spurring developments in office automation 
(OA) is a shift in the labor force from blue- to 
white-collar workers. Jack Walsh of Visual Tech¬ 
nology Inc., New York, points out that 1983 was 


the first year that capital equipment expendi¬ 
tures on office workers equaled those spent on 
factory workers. 

Office workers insist that their present equip¬ 
ment—typewriters, word processors, copiers, 
phones and facsimile machines—be retained. At 
the same time, they want new tools that promise 



While office workers demand the latest tools of the trade—including PBXes, voice messaging and document 
scanners—they want to retain familiar printer, copiers, and facsimile rnachines. 
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OFFICE AUTOMATION 


The integra¬ 
tion of the 
teiephone and 
the computer 
spawned a 
number of 
software de¬ 
velopments in 
integrated 
voice-data 
products. 


higher productivity: personal computers, smart 
telephones, electronic mail and messaging serv¬ 
ices, local area networks and high-quality desk¬ 
top peripherals. 

The flurry of OA expenditures has meant in 
part that corporate data-processing departments 
have less control over automating offices. Even 
in large corporations with central OA policies, 
the sophistication and distinctive purposes of 
new equipment dictate that separate manage¬ 
ment-information systems, telecommunications 
and other administrative areas be run as specific 
segments within OA. Christine Hughes, vice 
president of the Gartner Group Inc., Stamford, 
Conn., contends that the greatest problem in 
automating the office today results from 
fractionalized decision-making within organiza¬ 
tions. 

Today’s OA planner needs to consider inte¬ 
grated telecommunications, such as private 
branch exchanges (PBXes), broadband net¬ 
works and telephone-based products; central 
data processing and storage; office support and 


U.S. OFFICE AUTOMATION 
EQUIPMENT AND SOFTWARE 

(CUMULATIVE DOLLAR SHIPMENTS, 1983-1987) 



•INCLUDES PERSONAL COMPUTER SOFTWARE AND 
MULTIFUNCTION COMPUTER SYSTEMS SOFTWARE BUT 
NOT SOFTWARE FOR WORD PROCESSORS OR 
ELECTRONIC TYPEWRITERS 


SOURCE INTERNATIONAL DATA CORP 


training; integration of new technologies, such as 
on-demand publishing; and interfacing and com¬ 
patibility. Recently introduced products, there¬ 
fore, are a mixed blessing to the OA planner who 
has to juggle all of these factors. 

The explosion of products at all levels com¬ 
pounds the difficulties of users and vendors 
alike. Four product areas in particular—comput¬ 
ing, integrated voice-data, support and inte¬ 
grated software—prompt observers to predict 
that integrated office systems are well on their 
way to widespread use. Vendors respond to any 
apprehension about the surfeit of offerings by 
making “integration” of these components their 
latest catch phrase. 

The integration of the telephone and the com¬ 
puter, for example, spawned a number of soft¬ 
ware developments in integrated voice-data 
products (MMS Communications Digest, 
Feb. 15, Page 99). One such product, Watson, 
from Natural Microsystems, Framingham, 
Mass., adds voice- and data-communications ca¬ 
pabilities to the IBM Corp. PC, along with a 
long list of telephone-management functions. 
Another product, the Desktop Organizer, from 
Warner Software Inc., New York, allows the PC 
to manage functions ordinarily handled sepa¬ 
rately: It serves as client index, file, note pad, 
calculator, word processor, auto-dialer and sched¬ 
uler. And an integrated software product, such 
as Symphony, from Lotus Development Corp., 
Cambridge, Mass., offers graphics, database 
management, word processing, spreadsheet ca¬ 
pabilities and communications functions. 

Take the 'group-therapy’ cure 

The issues raised by the integration of desktop 
OA tools are addressed in what most vendors 
call “work group” products, with which OA 
strategies are tailored to suit small groups of 
employees. 

“Department or work group solutions are 
more important in supporting white-collar work¬ 
ers because they address the communications 
needs of these workers,” says Linda Bruns of 
SRI International, Menlo Park, Calif. Bruns 
defines the size of the average work group as 
seven to 30 workers. 

With the exception of Xerox, Palo Alto, 
Calif., the major players in the OA field—Digital 
Equipment Corp., Maynard, Mass., Data Gen¬ 
eral Corp., Westboro, Mass., Wang Laborato¬ 
ries Inc., Lowell, Mass., Hewlett-Packard Co., 
Palo Alto, Calif., and IBM, Armonk, N.Y.— 
have work-group product offerings. 

Wang offers a multistep solution to OA needs 
—a range of products that provides software, 
networking, peripherals, microcomputers. 
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We’ve Taught The 
Competition A 
Lesson In Economics. 



Move Over TeleVideo— 
Micro-Term’s ERGO®200 
goes to the head of the class. 

ERGO200—the best Price/ 
Performance terminal on the 
market today—offers total 
TeleVideo925 compatibility 
at just $399 (plus freight). 

In addition to the TeleVideo925, 
ERGO200 emulates the Lear 
Siegler ADM3A, DEC VT52, 
Hazeltine 1410 and Micro-Term 
ACT-5A. These emulations, plus 
a built-in tilt mechanism, 

7x9 character matrix, a green 
non-glare screen, plus an optional 
Tektronix 4010 (Plot-10) graphics 
board make the ERGO 200 the 
best buy. 


ERGO 200 offers these popular 

features: 

• Five emulations 

• 16 host-definable, user- 
programmable, downloadable 
function keys 

• Optional Tektronix 4010 
(Plot-10) graphics board 

• Five video attributes that can 
be used in any combination 

• Soft set-up mode 

• Seven keyboard LEDs 

• 25th status line 

• Two speeds of smooth-scroll 

• Green screen with screen saver 

• One-year warranty 

So, Move Over TeleVideo— 

Micro-Term’s ERGO 200 

goes to the head of the class. 


micRo-TeRcn 


Terminals are our only product, and we put more into them. 

Call Toll-Free (800) 325-9056 

MICRO-TERM, INC., 512 Rudder Road, Fenton (St. Louis County), Missouri 63026 
(314) 343-6515, TWX: 9107601662, MICROTERM, STL. 

On-site service available at over 450 locations through Western Union 

TeleVideo 925, ADM3A, VT52 and Hazeltine 1410 are registered trademarks. 
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MINUS 

HTNCCSS 


TDday s Access Code 
to Tomorrows Technology. 

Featuring Keynote speaker Admiral B.R. himan. 
NCC '85, July 15^8, Chicago, Illinois. 


The "Leading Edge” conference... 

Don't miss the 1985 National Computer 
conference, July 15-18 at McCormick Place 
and McCormick Place west, Chicago, Illinois, 
a key industry forum for new product and 
services introductions. 

NCC '85 features a Keynote Address by 
Admiral B.R. Inman, President and CEO of 
Microelectronics and ComputerTechnology 
Corporation of Austin, Texas. 

His topic, "Managing the Creation and 
Commercialization of Technology" will 
deal with the industry-wide challenge of 
converting technical advances into com¬ 
mercial successes. 

A challenge everyone in the information 
technology field faces. 

More than Just a trade show... 

At NCC '85 you get more than just exhibits. 
YOU can attend informative Technical 
sessions on subjects such as artificial intel¬ 
ligence and software systems. You can also 
attend Professional Development Seminars, 
and special events like Pioneer Day and our 


Early Bird Reception. Plus, you can explore, 
experience and exchange ideas while 
gathering important information for future 
buying decisions. 

Top names in the industry will be there— 
like IBM, Cullinet and McCraw Hill—show¬ 
casing their latest innovations and hottest 
new developments. 

Whatever your special interest or area of 
expertise, you'll find the state-of-the-art in 
hardware, software and services at NCC '85! 

Tomorrow's technology Is Just a 
phone call away... 

TO attend NCC '85 all you have to do is pick 
up the phone and call toll-free 8(X)-NCC-1985. 
(Or fill out the coupon below.) And, if you 
register early, you get a $25 discount on the 
Full Conference Registration feel 

Don't miss this opportunity to be on the 
"Leading Edge." Plan on attending NCC '85! 

CALL TOLL-FREE 800-NCC-1985 
(Or All out the coupon below.) 



Name 


1985 National computer conference 

Technologys Expanding Horizons 

□ YesI I want to attend NCC '85. Please send me a registration form today! 


Title 


NX 


Company 

Address 


City 


State 


Zip 


Mall to: NCC '85.1899 Preston white Dr.. Reston, VA 22091 

OR CALL TOLL-FRS 800-NCC^985 AND RECiSTBt TODAY! Visa, MasterCard, and American 
Express accepted. Register early and save $25! 
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switching systems, and support. Similarly, 
Henry Ancona, DEC’s product group manager 
for office and information systems, says that 
DEC'S approach targets five key areas: word 
processing, electronic mail, business application 
software, multifunction office systems and 
emerging technologies. DEC labels this ap¬ 
proach “All-in-1." 

Along that line, DG calls its product offering 
the Comprehensive Electronic Office (CEO). 
Wendy Ruess, manager of market development 
for DG’s Information Systems Division, explains 
that “CEO integrates the software capabilities 
for a total office environment—from administra¬ 
tive to application needs—with the computer 
offerings of the company.” Ruess declares that 
no other company can claim the breadth of 
CEO's utilities on systems ranging from porta¬ 
bles to superminicomputers. 

HP has reorganized its OA planning staff into 
four groups to support its “Personal Productivity 
Center” approach to OA. Tom Hill, market 
manager of office systems, remarks, “The com¬ 
pany's advantage is in its installed base of 17,000 
3000 Series minicomputers.” 

Although few companies openly discuss their 
plans for integrating office products, HP has 
formulated an OA philosophy that addresses 
integration strategy. The company claims to seek 
a “unified systems architecture” that enables 
users from manufacturing, office and engineer¬ 
ing departments to share data and resources. 
The implication is that corporate-wide comput¬ 
er, communications, applications and automa¬ 
tion needs be solved by a central source. 

Workstations proliferate 

Although the office workstation has been long 
thought an OA panacea, it so far has been a 
greater success as a marketing idea than as a 
realized product. During the late 1970s, compa¬ 
nies promoted products that did little more than 
combine communications equipment and com¬ 
puters on a desktop. The products were not 
successful, primarily because of their high cost 
and large size. 

But now Advanced Resources Development, 
(ARD), a Medfield, Mass., market research 
concern, reports a lucrative market for work¬ 
stations. ARD cites 1983 shipments of 200,000 
workstation units for support staff alone. How¬ 
ever, ARD researchers predict that future 
growth lies in the “executive workstation” mar¬ 
ket, in which annual sales are expected to reach 
about 750,0(K) units by 1989. Market research 
company International Resource Development 
Inc. (IRD), Norwalk, Conn., predicts that 85 
percent of the 600,000 potential executive-work¬ 


station users will own such a workstation by 
1994. IRD's figures are based on users among 
chief executive officers, their staffs, and line 
executives and managers. 

Research company Venture Development 
Corp., Wellesley, Mass., in the recently pub¬ 
lished “U.S. Executive Workstation Market Re¬ 
port,” qualifies its enthusiasm for the worksta¬ 
tion market: “The true executive workstation 
evolves into a voice-data terminal, used to access 
information including corporate data, on-line 
data files, electronic and voice mail, and other 
functions crucial to executive decision-making.” 

Communications: the new Babel 

As products for OA have grown in complexity 
and power, so has the need for these products to 
communicate. From 1983 to 1984, OA-related 
communications products have risen to promi¬ 
nence with the primary focus on integrated voice 
and data, LANs and switching systems. Louise 
Herdon Wells, research analyst for Dataquest 
Inc., San Jose, Calif., says the need to share 
resources, files and applications and the desire 
for electronic mail have pushed along communi¬ 
cations products. 

However, two technical barriers to better 
communications remain: the inability to transfer 
files between computers and a lack of standards, 
which continues because no single vendor has 
sufficient OA-market share to provide overall 
direction. 

Currently, LANs offer a solution to office 
communications. However, Charles Newton, of 
the Newton-Evans Research Co., Elliot City, 
Md., suggests in his company's report, “Com¬ 
puter, Communications and Office Automation 
Industries,” that LANs will not suit large corpo¬ 
rations in the long run because of the complexity 
of companies' communications needs. 

Officially, of course, standards exist. The In¬ 
ternational Standards Organization’s (ISO) 
Open Systems Interconnection (OSI) model pro¬ 
vides the framework on which communications 
products are often built, but to date “even IBM 
with Systems Network Architecture [SNA] does 
not address all of the types of functionality 
available,” comments Tim Caffrey, director of 
strategies at International Data Corp. (IDC), 
Framingham, Mass. The market for communica¬ 
tions devices should be open to suppliers that 
can work with the growing base of IBM PCs, he 
says. 


Two technical 
barriers to 
better 
communi¬ 
cations 
remain: the 
inability to 
transfer files 
between 
computers 
and a lack of 
standards. 


The *paper chase’ ensues 

The inability of OA systems to exchange text 
represents one of OA's most vexing compatibili¬ 
ty problems. And, again, as the products from 
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The market for 
communications 
devices 
should be 
open to 
suppliers that 
can work with 
the growing 
base of IBM 
PCs. 


different vendors proliferate, so do the problems 
associated with the products’ inability to share 
documents. 

The years 1983 and 1984 saw a growing at¬ 
tempt to reduce such problems through the 
development of a common communications pro¬ 
tocol for documents. IDC’s Caffrey remarks, 
“There is a growing effort to standardize the way 
in which documents are stored and transmitted 
to provide a common way of exchanging docu¬ 
ments in the office.” 

At present, there are three competing stan¬ 
dards. IBM has proposed the document-inter¬ 
change architecture/document-content architec¬ 
ture (DIA/DCA). The U.S. Navy, the 
Department of Commerce, and the National 
Bureau of Standards tout the Document Inter¬ 
change Format, which is supported by Xerox and 
Datapoint Corp., Austin, Texas. Finally, the 
X.40() standard has been proposed in the Comite 
Consultatif Internationale pour Telephone et 
Telegraphique. Caffrey thinks IBM’s standard 
may gain acceptance due to IBM’s large 


installed base, although previous IBM stan¬ 
dards, such as the SNA, for instance, have met 
resistance both in Europe and in the United 
States. 

Wang’s director of strategic planning, Peter 
McElroy, feels that OA depends upon the ability 
of communications networks to become as trans¬ 
parent and as easily used as today’s telephone 
system. This may be difficult in a deregulated 
communications environment in which industry 
develops its own standards. 

Overall, businesses want tools that will im¬ 
prove the day-to-day work flow. Although eager 
to serve this need, system integrators must also 
provide systems that will fit into a complex 
environment of communications, computers and 
information storage products. User demands for 
more features per product exacerbate the inte¬ 
grators’ difficulties. □ 

Interest Quotient (Circle One) 

High 468 Medium 469 Low 470 


PRINT CONTINUOUS 
FORMS ONE AT A TIME... 
WITHOUT WASTE. 



Formwriter's exclusive 
"Tear Form" button saves 
time and paper when 
printing continuous single 
or multipart forms in the 
demand document mode. 

Push it to advance per¬ 
forated edge of printed 
form to tear bar for separa¬ 
tion. Push again to reverse 
tractors and automatically 
realign top of next form 
with printhead. 


■ Ideal for pre-numbered 
forms and checks ■ Bidirec¬ 
tional printing with logic 
seeking and 5 ips slew rate 
for high throughput ■ 132 
and 80 column version 
available 
Contact: 

DIGITAL MATRIX CORP. 

105 Filley Street 
Bloomfield, CT 06002 

(203) 243-9100 



IMHz 
FAST 
A TOD 
DATA 
FOR IBM 
PCs 



Don't duck the use of your IBM PC 
for engineering/scientific applications. Preston'^ 
family of IMHz 15 Bit and 13 Bit A/D 
Conversion Systems featuring the MPC interface 
provide high performance data acquisition for 
your IBM PC, XT, AT and other 
IBM compatible computers. 


PRESTON 


Reprenentativei in major citiea throughout the world, 

Preston Scientific 

806 E. Cerritos Avenue, Anaheim. CA 92805 
Tel. (714) 776-6400. Telex 66-6321 
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The PC Plotter: 

It will change the way 
business looks at graphics. 



The lowest-priced professional plotter on the 
market today is Houston Instrument's new four- 
pen PC Plotter. It is designed to produce the 
crisp graphics you need to compete — and com¬ 
municate — in business. Just what makes this 
plotter so competitive? Let's take a look: 

Price — A multi-pen, compact, single-sheet 
plotter at $595* isn't just a low price — it's an 
unbelievably low price. What an affordable way 
to link the power of graphics communication to 
your personal computer. 

Performance — Yours and Ours — Until 
the PC Plotter was born, it was too expensive to 
let the pictures do the talking. Now that's no 
longer true. So, the next time the boss walks into 
the office needing some "nice charts and 
graphs," you can quickly fill the request with 
clean, colorful, wonderful graphics. Who knows, 
you might even get a raise! 

As to our performance, we're - 
the only plotter manufacturer 
offering you hundreds J \ 

of graphics software 
packages which are 


compatible with the PC Plotter.That means you 
can produce any type of drawing you require. 

Flexibility — Depending on your needs, you 
can select from two PC Plotter models. One (PC 
Plotter Model 595 for $595.00*) allows you to 
produce graphics or overhead transparencies 
on 81/2" X 11" paper or film; the other (PC Plotter 
Model 695 for $695.00*) permits either 
8/2" X 11" or H"x 17" graphics. And we didn't 
forget the OEM. Houston Instrument will work 
with you to configure a plotter that's perfect for 
your particular application. 


For the name of your closest PC Plotter 
distributor or dealer, contact Houston Instrument, 
P.O. Box 15720, Austin, Texas, 78761 or call 
(512)835-0900. Outside Texas call 800-531-5205. 
In Europe, contact Houston Instrument, Belgium 
NV., Rochesterlaan 6, 8240 Gistel, Belgium. 
Tel. 059-27-74-45, Tlx. 846-81399. 
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a compromising 


Why should you compromise, when you can have it all for $599? 

" 7 Big 14" tilt/swivel screen. 132-column capability. Adjustable 

keyboard. Small footprint. Full software and hardware 
^ compatibility with most computer systems. 

Th^ \W-50 is fully loaded in every way but price. 

probably explains why it’s the best selling 
display terminal in the ASCII marketplace. And it’s probably 
a good reason to check with us before you pay more for a 
-/^terminal that does less. 

ms£ 

I I I I 

Regional Sales Offices: 

Northeast (201) 725-5054 
Southeast (305) 862-2221 
Midwest (313) 471-1565 
Southwest (818) 340-2013 
Northwest (408) 559-5911 

OEM Inquiries (408) 946-7115 
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No Paper Wait. 


W ating gets you nowhere. Waiting wastes time. 
It wastes money. 

► To save both, Tally presents the MT400 
FlexiForm printers. And to help you boost efficiency, 
these high volume, high speed serial 
printers have productivity features 
you won’t find anywhere else. 

► For about half the cost of a line 
printer, a Tally FlexiForm will whip 
through paper work at up to 300 LPM. 

► You’ll produce draft copy at a consistent 
400 CPS. Your correspondence will have a high 
resolution, professional look. From inventory 
reports and spreadsheets to business gr^hics and 
Iw codes, nothing in their class is engineered to 
perform like FlexiForms. 


► For speed and ease of programming, direct 
menu access lets you arrange page and print formats 
with just a few front panel commands. And there’s 
always the ideal paper handling choice for the 

work you do. Because FlexiForm 
printers can have tractors that push 
and pull, friction feed, a quick-tear 
bar, automatic feeders for single 
sheets and more. 

► Waiting for important information is the last 
thing you want. So wait no more. Call Mannesmann 
Tally today for information on the world’s best 
engineered serial printers: (206) 251-5524. 

MANNESMANN 

TALLY 



MT440L 
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SUPERMINICOMPUTERS 


SIMPLE SYSIEM APPROACH 
INCREASES IHROUGHPUr 


Nova-compatible RISC computer 
solves horsepower-hungry application problems 
such as office automation, real-time graphics and process control 


Patrick Goodrich 

Integrated Digital Products Corp. 

Minicomputer systems that serve a growing 
organization of users must be re-evaluated con¬ 
stantly in terms of throughput—the speed at 
which computers process input and produce 
data. As the number of computer ports increase, 
so, too, must the complexity of the computer’s 
software. Typically, as the system grows, users 
and OEMs face the discouraging realization that 
the processor is overloaded and the performance 
is degraded. 

Because increased work loads contribute to 
slower throughput, CPU problems appear as 
horsepower problems; the traditional approach 
to increasing CPU speed has been “the more 
horsepower the better.’’ 

Many current minicomputer systems are based 
on architectures that were developed during the 
1960s. There have, of course, been many devel¬ 
opments since then—including extended instruc¬ 
tion sets and expanded memory space with map¬ 
ping—but there is growing evidence that 
traditional minicomputer architectures are “top¬ 
ping out.’’ Modest or even nominal increases in 
the throughput of high-performance minicom¬ 
puters have been attained only through dispro¬ 
portionate cost increases. 

Simpler is faster 

While the tendency of most processor designs 
has been toward increased complexity as a 
means of achieving better throughput, experi¬ 
mental reduced-instruction-set computers 



The Nova- 
compatible 
Whetstone 
processor hits 
speeds of 10 
MIPS with an ar¬ 
chitecture that 
has a notably low 
memory-cycle 
time and a large 
instruction buffer. 


(RISCs) have been recently built. RISCs demon¬ 
strate the possibility of significantly better 
throughput through simplified architectures. 

Traditional minicomputer architectures em¬ 
phasize the power of the instruction set. The 
reasoning behind this approach is obvious: Fine¬ 
ly delineated instructions do more than simpli¬ 
fied, basic instructions do. So, complex instruc¬ 
tion sets, implemented in microcode, should 
increase throughput. 

The trouble with that reasoning, however, is 
clear. Such microcode-programmed architec¬ 
tures severely hamper main-memory control: 
Several microcoded instructions are required to 
perform a single memory cycle. And, with 
microcycle speeds constrained by the time it 
takes to access the PROM, the machine, typical¬ 
ly, can access memory only as fast as 2 million 
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times per second. As a result, a micro¬ 
programmed CPU is tied to the use of slower 
dynamic RAMs because it cannot efficiently use 
faster memories associated with static RAMs. 

Furthermore, the processor must compete for 
direct-memory access (DMA), if not actually 
control all transfers. Because the I/O bus is 
under the control of the microprogram, heavy 
periods of I/O tie up the CPU for a significant 
amount of time with data transfers, thus sus¬ 
pending instruction execution. 

Large multiuser systems avoid the speed con¬ 
straints of disk access by providing large memory 
capacity. But, in a microprogrammed machine, 
because instructions are executed out of the 
large main memory, this memory must be dis¬ 
tributed across several printed-circuit boards. 
This distribution contributes to bus delays, which 
degrade memory-cycle time, thereby reducing 
the speed of instruction execution. 


In a RISC machine, the architectural emphasis 
differs. Although the power of each instruction 
is smaller, these simpler instructions reduce ar¬ 
chitectural complexity. When balanced properly, 
other architectural elements provide significant¬ 
ly higher speed. 

Instruction set provides DG tie-in 

Integrated Digital Products Corp., Anaheim, 
Calif., has implemented a simplified Nova in¬ 
struction set in its Whetstone series of minicom¬ 
puters. Whetstone XS-100, first made available 
in mid-1984, is currently the fastest CPU in the 
line. Its 100-nsec instruction speed and 200-nsec 
DMA transfer time derive from a unique hard¬ 
ware implementation of the Nova instruction set 
in a triply overlapped, pipelined architecture 
designed to maximize use of memory bandwidth. 

The small Nova instruction set—18 basic in¬ 
structions with four addressing modes—makes 


Conventional 

architectures 

with complex 
instruction sets, 
in contrast to 
RISC computers, 
rely upon 

microprogramming. 
Each approach 
uses bus-control 
logic, but with 
complex 
instruction sets 
the bus-control 
logic interrupts 
instruction 
execution during 
I/O data transfer. 

In contrast, RISC 
executes 
instructions and 
I/O transfers in 
parallel. 


PROCESSOR 

BOARD 


COMMIX Vt. XIDUCID INSraUCTION SITS 


COMPLEX INSTRUCTION SET REDUCED INSTRUCTION SET 
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Quality Performers 

Century Data Systems now ^ These compact, fixed/ 

introduces its new C-Series, a line of higher capacity, removable 8-inch disk memories are the perfect 

8-inch disk memories. These memories are available match with large personal computers, microcompu- 

in a variety of models to offer OEMs the versatility ter systems or transaction-oriented systems, 

they want, along with the quality and reliability C-Series products fit in our new, standard 8.5-inch 

wide package. OEMs using large disk 
memories can now standardize on 


they have come to expect. 

This new family of high performance, 

8-inch disk memories uses 
advanced technology and provides 
compact, reliable mass storage. 

For example, our new 8-inch 
Winchester, theC2476, is the 
ideal choice for computer systems 
utilizing disk memories in multi¬ 
user and multi-task environments 
which require fast access to large 
files of data. The C2476 stores 476 
megabytes in significantly less cabi¬ 
net space than previously available 
models and has an average posi¬ 
tioning time of 15 milliseconds. 

The C2075, our initial C-Series offer¬ 
ing, is an 8-inch fixed/removable 
disk memory containing 80.2 mega¬ 
bytes of storage. Continuing this line of disk memo¬ 
ries is the C2120, our new 122.9 megabyte fixed/ 
removable disk. Both of these disk memories pro¬ 
vide OEMs with powerful new sales tools. The fixed 
Winchester disk portion of the device provides high- 
capacity, reliable, on-line storage while the remov¬ 
able cartridge extends the on-line storage and 
provides faster, more convenient backup than tape. 



one compact package for installation 
in computer cabinets, equipment 
pedestals, or on desktops. 

Like all our disk memories, the new 
8-inch product line is reasonably 
priced, easy to install, and 
includes the quality and perform¬ 
ance OEM systems require. We 
invite your inquiries. Write or call: 
Century Data Systems, Product 
Marketing, 1270 N. Kraemer Blvd., 
Anaheim, CA 92806 (714) 632-7500. 


Specifications 

C2075 

C2120 

C2476 

as** 

53.5 

megabytes 

17.8 

megabytes 

475.9 

megabytes 

Storage capacity, 
removable carti^ 

26.7 

megabytes 

35.1 

meg^iytes 



Positioning time, 

average 

32 

milliseconds 

32 

milliseconds 

15 

miiiisecofKls 

interface 

SMD/LMO 

SMO/LMD 

ESMD 

Transfer rate 

1209 

kilobytes/sec 

1209 

kilobytes/sec 

1859 

kilobytes/sec 


New products 


A Century Data Systems 

^ ^ A Xerox Company 
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Our NewVLSI Chip Set.. 

Doto Technology's new 
advanced VLSI chip set offers 
OEMs a world of opportunity. With 
these four custom third generation 
CMOS chips, virtually the sky's the 
limit when it comes to configuring 
controllers. 

And because we offer each 
chip individually OEMs can incor¬ 
porate them in the design of 
boards for unique hosts. 

But that's not all. These chips 
can accommodate a variety of 
storage devices, too. Such as 
Winchester disk drives. Winchester/ 
Floppy subsystems. Winchester/ 
Quarter-inch streaming tape. Or 
Winchester/Floppy/Quarter-inch 
streaming tape units. 

No matter how you choose to 
configure them, the chips support 
universal standards. Like ST 506 or 
ESDI disk drives. Standard or KODAK 
2.3 megabyte floppies. And QIC 02 
streaming tapes. 


Or Our New Controller Boards 


Data Technology even offers 
the chips already configured on 
our controller boards. Which 
means you can select them in the 
form that best suits your needs. For 
example, you can select one to 
support the IBM PC, XT and AT, 
SASI/SCSI bus, or Multibus. 

Whatever you choose, you 
can be certain of our unsurpassed 
performance at down to earth 
prices. These chips also feature 
both a minimum real estate and 
parts count for maximum flexibility 
and reliability. And low heat and 
power consumption makes them 
perfectly suited for add-in storage 
devices. 


Winchester 

(ST506 or ESDI) 


51OD 5186D 51 SOD 


Winchester 

(ST506 or ESDI) 

Floppy 

or KODAK) 


520D 5286D 5250D 


Winchester 

(ST506 or ESDI) 

Streaming Tape 

(QIC 02) 


530D 5386D 5350D 


Winchester 

(ST506 or ESDI) 

Floppy 

(5V4r or KODAK) 

Streaming Tape 

(QIC 02) 


540D 5486D 5450D 


Data Technology Corporation 

2775 Northwestern Parkway 
Santa Clara, California 95051 
Telephone: (408) 496-0434 
TWX: 910-338-2044 

Eastern Regional Sales 
15 Wiggins Avenue 
Bedford, MA 01730 
Telephone: (617) 275-4044 


Controller SASI/ MULTI- IBM PC 

Boards: SCSI BUS XT/AT 
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possible a simple state-machine implementation. 
The Nova instruction set provides two important 
benefits: compatibility with a large group of 
existing hardware and software (the Data Gener¬ 
al Corp. and compatible worlds) and logic sim¬ 
plicity, which improves performance. 

State logic controls sequencing and data paths 
in a processor, using only simple registers and 
combinatorial logic. In contrast, a micropro¬ 
grammed machine uses a microprogram counter 
and ROMs to sequence and control the pro¬ 
cessor. Therefore, the state logic of RISCs is 
significantly faster. 

The Whetstone machines combine the Nova 
instruction set with high-speed emitter-coupled 
logic (ECL), large-scale integration and closely 
coupled memory to provide instruction execu¬ 
tion of 10 million instructions per second 
(MIPS), a speed once achieved only by so-called 
supercomputers. 

Whetstone’s instruction-execution speed 
translates into a throughput improvement three 
to eight times that of microprogrammed ma¬ 
chines. For example, disk-intensive processing, 
typical in office-automation environments, bene¬ 
fits from much-reduced competition for memory 
access. 

Execution speed blazes 

In any computer architecture, there are two 
keys to throughput: computational speed and 
data control, usually described as memory-cycle 
time and memory management, respectively. 

Computational speed is a function of the limi¬ 
tations that are imposed upon electronic impuls¬ 
es by three types of delays: logic delays, bus 
delays and memory-access time. Obviously, if 
any of these delays can be shortened, throughput 
will increase. 

The logical simplicity of the Nova instruction 
set allows implementation of silicon-based logic 
that is physically close to the high-speed main 
memory. That minimizes logic delays and elimi¬ 
nates bus delays. The speed gained through the 
use of silicon logic more than overcomes the 
delays caused by an increased number of instruc¬ 
tion fetches. 

The high-speed ECL used in the Whetstone 
helps to maximize the use of memory bandwidth 
by minimizing the amount of time that logic 
components consume within a memory cycle. 

LSI components enhance the ECL speed 
while reducing many of the “penalties” usually 
associated with ECL. Because signals travel on 
the chip rather than across a printed-circuit 
board, logic delays are reduced, thereby substan¬ 
tially lessening overall cycle times. LSI also 
minimizes component count, power consump¬ 


tion, heat generation and board space. These 
reductions increase reliability and make addi¬ 
tional board space available for memory directly 
adjacent to the processor. 

By contrast, conventional architectures re¬ 
quire so much logic that memories must be 
located away from the processor on separate 
boards. Because bus delays between boards can 
easily triple memory-access time, even the speed 
attained through the use of fast memory chips is 
largely wasted in a conventionally micropro¬ 
grammed architecture. 

Closely coupled memory permits the memory 
to be processor-driven, which allows the proces¬ 
sor to run at its full speed. The processor is 
responsible for keeping memory as active as 
possible to maximize memory bandwidth. 

Instead of utilizing conventional dynamic 
RAMs for main memory. Whetstone uses as 
much as 512K bytes of high-speed static RAM. 
Static RAMs are two to eight times faster than 

Whetstone’s triply overlapped processing 

consists of three independent elements: an 
arithmetic/logic processor, a memory 
address processor and a separate 
state-logic sequencer, each of which runs 
concurrently. 


WHETSTONE 
THREE PE 



MINI-MICRO SYSTEMS/May 1985 


151 































SUPERMINICOMPUTERS 


NOW TNI XS-100 STACKS UP AGAINST DiC 

VAX 11 /785 VAX 8600 Whetstone 

Venus XS-100 

Memory cycle time (msec) 

600 to 700 for 

64 bits 

560 for 

128 bits 

100 for 

16 bits 

Virtual address space (G bytes) 

4 

4 

4 

Physical address space (M bytes) 

32 

32 

32 

Dynamic memory parity 

8/64 

7/32 

6/32 

Microcycie time (nsec) 

133 

80 

none 

Control store size (K bytes) 

86 

86 

none 

Internal data path (bits) 

32 

32 

16 

Instruction buffer (bytes) 

8 

8 

512K 

Memory cache (K bytes) 

32 

16 

512 

No. of registers 

16 

16 

4 

No. of basic instructions 

304 

304 

18 

No. of interrupt levels 

32 

32 

16 

No. of addressing modes 

9 

9 

4 

Power consumption (watts) 

2,500 

6,500 

700 

Heat dissipation (Btu per hour) 

8,530 

22,000 

360 


Compared with two popular DEC 
machines, the Whetstone XS-100’s advan¬ 
tages include a much faster memory-cycle 
time and a larger instruction buffer. 


dynamic R AMs and provide an access time of 35 
nsec or less. Even the fastest dynamic RAMs 
require 250 nsec to cycle. In addition, static 
memories do not need error correction as do 
dynamic memories because static memories are 
not susceptible to the same soft errors as dynam¬ 
ic memories. 

Another key to throughput is how the CPU 
manipulates and controls data stored in the 
system. In a typical microprogrammed machine, 
everything revolves around a large homoge¬ 
neous memory. The CPU transfers large data 
blocks into memory from the disk and executes 
instructions directly out of main memory. Mem¬ 
ory-cycle time is 560 nsec in high-performance 
minicomputers such as the Digital Equipment 
Corp. VAX 8600. Complex extended instruction 
sets are used to minimize instruction fetches as 
much as possible. 

Typically, the microprogram controls every¬ 
thing, including the I/O bus. During an I/O 
channel transfer, the CPU must pause in its 
processing to control the I/O bus. These wait 
states obviously restrain throughput, because 
they interject a hiatus between successive execu¬ 
tions of instructions. 

Whetstone’s RISC architecture requires a hi¬ 
erarchical approach to memory management. 
Although Whetstone executes instructions di¬ 
rectly out of main memory, just as a micropro¬ 
grammed machine does, the memory is very 
fast. It cycles about five times as fast as the VAX 
8600. The processor and all main memory reside 
on a single board. To ensure that the CPU is 
processing continuously, main memory is con¬ 
stantly fed by an intermediate-speed memory, 
which differs from a cache because it is located 


mSC-y busin«u' wiilo«k«4-for payoff 


The performance of Integrated Digital Products’ 
Whetstone is an example of the benefits that 
accrue from using reduced instruction sets. About 
three years ago, researchers at the University of 
California at Berkeley undertook the development 
of a computer designed to be as powerful as, but 
much simpler than, traditional machines. Ca'Ied the 
reduced instruction set computer (RISC) project, it 
proved more fruitful than expected. Although 
researchers primarily sought to increase the 
reliability of computers, they were surprised to find 
that speed had significantly increased as well. 

The RISC project illustrates that simple 
instruction sets actually augment rather than 
decrease net computer performance, as had been 
generally supposed. Extended instruction sets 


reduce the number of instruction fetches and 
simplify programming. However, the logic they 
require greatly increases the number of 
components, processor size and power 
consumption. These factors, in turn, decrease 
overall reliability. In addition, the greater number of 
components makes it more difficult to position 
memory close to the processor—another vital 
factor in maximizing system speed. 

Other research into simplified instruction sets 
includes the MIPS processor from Stanford 
University, and the 801 project from IBM Corp. The 
number of instructions implemented into the 
systems was 120 at IBM, 55 at Stanford and 39 at 
Berkeley. Although the designs varied, the results 
substantiated the Berkeley findings. 
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CXI is iiowcmpatible with 
A\hat’s-her-name. 

gives you more to work with. You get 
one host session, one PC DOS 
session and two notepads. All on 
the same screen at the same time. 
No toggling back and forth between 
sessions. And no wasted effort 
whatsoever. 

We’re easy to connect, too. 

Just slip our 5-inch board into any 
available slot—even a short one- 
on your IBM® PC, XT, AT or 
compatible. Attach the coaxial 
cable to a 3274/76 cluster control¬ 
ler. And start sharing information 
direct with your mainframe. 

You should know, too, all our 
products are now soft-loaded. 

Not PROM-based like IRMA. 

So when it comes time to upgrade, 
you simply insert a new floppy. 
Instead of new PROMs. 

And that goes for our new 


That’s good to know. 

It means the CXI 3278/79 PLUS 
coaxial connection is now 100 percent com¬ 
patible with IRMA™ So you can add our 
new hardware to your network and run all 
the same software she runs. Without 
changing a thing. 

Not your mainframe application 
software. Not your PC software. Not even 
old what’s-her-name. 

So if nothing changes, why go with CXI? 

Simple. 

Our CXI 3278/79 PLUS emulator 

CONNECTWARE is a trademark of CXI, Inc. IBM is a registered trademark of International Business 
Machines Corp. IRMA is a trademark of DCA, Inc. © 1985,CXI, Inc. 


66 In I'd s lANUAKU connection as 
well. It’sfeature-for-feature identical to 
IRMA. Except for one thing. 

It costs up to $300 less. 

Interested? For a brochure about 
these and other CONNECTWARE™ micro-to- 
mainframe solutions, call us at 800/221-6402. 
In California, call 415/424-0700. Or write 
CXI, Inc., 3606 West Bayshore Road, Palo 
Alto,CA94303. 

We’ll make you forget all about old 
you-know-who. 

We don’t have all 
the answers, 
just more of them. 


CXI 
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What can it do for you? 


The first 4th generation language for the PC is 
now a reality; PC/FOCUS. 

It's a complete database and information manage¬ 
ment system for your Personal Computerl Yet, its 
design, function and capabilities are identical to its 
big brother FOCUS, the leading Information Center 
4GL/DBMS for IBM and compatible mainframes. 
Therefore, it's the most powerful and comprehensive 
system available in the Personal Computer 
marketplace. 

APPLICATIONS UNLIMITED 

At last you can have the same variety of database 
application possibilities as mainframe FOCUS users, 
including the ability to perform local data analysis 
and prototype applications without consuming main¬ 
frame resources, collect transaction data for applica¬ 
tion processing...even establish a distributed 
database network using a mainframe database with 
PC transaction workstations. 

PRODUCTIVITY AT ALL LEVELS OF USER PROFICIENCY 


Technology permits nearly instant productivity! 
Based on A.I. concepts, TALK'" Technology permits 
easy creation of files and reports with simple, menu 
item selections in failsafe sequence. 

For experienced business users, PC/FOCUS has 
powerful facilities designed to tackle the most 
demanding applications; facilities including Lotus, 
1-2-3,* DIF and word processing interfaces plus full 
Graphics and Reporting Symmetry, so that reports 
can be turned into graphs and vice versa, with a 
single commandl 

Even Application Developers and other DP Pro¬ 
fessionals will find something special in PC/FOCUS, 
including a built-in Text Editor, compiled screen 
procedures and more. 

There's a lot more to learn about what 
PC/FOCUS can do for you. For complete details, 
write to Don Wszolek, Dept. R3, Information 
Builders, Inc., 1250 Broadway, New York, NY 
10001. 

LOTUS, 1-2-3 is a trademark of Lotus Development Corp. 


For the novice user, PC/FOCUS with TALK'" 
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PC/FOCUS 

INFORMATION BUILDERS, INC. 



New York: (212) 736-4433 • Washington, O.C.; (703) 276-9006 • St. Louis: (314) 434-7500 • Chicago (312) 789-0515 
Oalias: (214) 659-9890 • San Jose: (408) 293-6600 • Los Angeies: (213) 615-0735 • Houston: (713) 952-0260 
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between the disk and main memory rather than 
between the disk and processor. 

The intermediate-speed memory cycles in 500 
nsec—about as fast as the speediest micropro¬ 
grammed CPUs. It is available in configurations 
as large as 32M bytes, sequestered on separate 
boards. This provides the additional memory 
necessary for I/O-intensive, multiuser applica¬ 
tions. A 32M-byte, intermediate-speed memory 
provides sufficient memory capacity theoretical¬ 
ly to support 512 ports—all serviced by the same 
512K-byte main memory. 

The intermediate-speed memory functions as 
a buffer between main memory and disk data. 
Upon command from the CPU, it copies data 
from the disk and stores it under the control of a 
heuristic algorithm. Data is transferred between 
main memory and the off-board, intermediate- 
speed memory via a high-speed DMA channel. 

Although the intermediate-speed memory 
functions as a buffer, its purpose is to minimize 
redundant disk transfers. During periods of 
heavy I/O, disk transfers hinder throughput be¬ 
cause they restrain the CPU’s processing capaci¬ 
ty. But in most applications, disk transfers also 
tend to be repetitive—that is, users tend to 
access the same data over and over again. For 
this reason, the intermediate-speed memory 
must constantly evaluate the data it is storing 
and clear from its space all data blocks not being 
continually re-accessed. 

Whetstone’s intermediate-speed memory em¬ 
ploys a least recently used algorithm, the con¬ 
cept that data probably will not be reused if it 
has not been used within a given period of time. 
The algorithm replaces data after it has fallen 
into disuse. 

Intermediate storage of data blocks allows the 
processor to run at nearly full speed—regardless 
of the number of users or the amount of data 
being transferred to and from the disk. This 
effect creates a large virtual-memory space—as 
large as the main and intermediate-speed memo¬ 
ries combined. In this arrangement, throughput 
is constrained only by non-redundant disk trans¬ 
fers. 

How pipelining works 

In Whetstone, memory cycles are not only 
faster, but fewer of them need to be devoted to 
the interruptions of I/O channel transfer. This is 
due to Whetstone’s “three-level pipeline archi¬ 
tecture.” 

Pipelining enables a computer to execute dif¬ 
ferent parts of an instruction simultaneously. For 
example, a CPU does an arithmetic computation 
between registers while fetching the next instruc¬ 
tion. Whetstone’s CPU contains three pro¬ 


cessors, all functioning independently of main 
memory: an arithmetic/logic processor, a memo¬ 
ry address processor and a separate state-logic 
sequencer designed to control a single I/O or 
DMA channel. 

This arrangement, called “triple overlap,” 
permits DMA transfers to occur simultaneously 
with normal instruction execution. The parallel 
execution made possible by the pipeline means 
that only one in 10 memory cycles needs to be 
diverted in order to affect an I/O transfer. Thus, 
processing speed is not noticeably degraded be¬ 
cause of data transfers between memories and 
disk. 

Whetstone can be integrated into any Nova- 
compatible hardware configuration. The com¬ 
puter is software-compatible with several opera¬ 
ting systems. A special version of the VMOS 
operating system, to be made available this year, 
will make Whetstone fully compatible with DEC 
PDP and VAX machines. □ 


Interest Quotient (Circle One) 
High 471 Medium 472 Low 473 


Patrick Goodrich 

is founder and 
president of 
Integrated Digital 
Products Corp., 
Anaheim, Calif. He 
was previously 
with Point 4 Data 
Systems, Keronix 
and International 
Data Systems. 
Goodrich holds a 
bachelor’s degree 
in computer 
science from 
California State 
University. 



Add IBM Fonnat-Coiiipatilile 
Magnetic Tape To Any 
RS-232 Port 

With The 

IBEXSTC-100 


Write, phone or TWX 
for information 


IBEX COMPUTER CORP. 

20741 Manila Street. 
Chatsworth.CA 91311 
(818)709-8100 
TWX 910-493-2071 


Plua-ln Va" mag. 
! dri 


tape drives to any 
mini or micro computer 

Fuil read/write capabiiity 
Data logging 
Call-detail recording 
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When you’re putting 
together a miaocomputer ' ' ^ ^ "" 

system, you need a printer 
thats really put toother. 

Introducing the Qtizens. Four new economical dot 
matrix printers. 

They’re designed to be ru^d. Dependable. 
And quiet Just what you’d expect from a 
^ company famous for precision-engineered 

watches. 

Qtizen™ printers are IBM- or Epson® 

\ compatible, with output speeds of 
160 cps (40 cps correspondence-quality) 
or a sp^y 200 cps (50 cps correspondence- 
quality). That means more flexibility Plus, all our printers 
have an easy-to-use push-feed paper loading system. That 
means happier customers. 

The Qtizen MSP-10 and 15, and MSP-20 and 
25 printers. Because reliability and dependability are 
just part of being a good Citizen 

For more information, call 1-800-556-1234, 
p Ext. 34. In California, 1-800441-2345, Ext 34. 

Or write Qtizen America /^¥T'¥71^1Vr' 
Corporation, 2425 Colorado 11 ^1^1^ 

Avenue, Santa Monica, CA 90404. 

® 1984 Qtizen Amenca Corporanon 

Qtizen and the Qtizen logo arc trademarks of Qtizen Amenca Corporation. IBM is a registered trademark of Intemaoonal Business Machines 
CorporaDon Epson is a registered trademark of Epson Corporation. 
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NEW PRODUCTS 

SYSTEMS 


Eileen Milauskas, Assistant Editor 


Office-awtomorion systems 
offer compatibility 


• Archival retrieval 

• VTIOO emulation 

• SNA protocols 

The Lanier Concept 6000 information¬ 
processing network is a member of La¬ 
nier Business Products Inc.'s Concept III 
family of integrated office-automation 
systems. Boasting the most power in the 
office-automation family, the 6000 also 
supports laser, dot-matrix and character 
printers. 

A file-server system linking up to 28 
workstations or mini-network control¬ 
lers, the Concept 6000 is compatible with 
Harris Corp.’s HarrisNet local area net¬ 
work. A fully configured network using 
Concept 6000 and 4000 systems accom¬ 
modates over 1,000 workstations. 

Library Services, a key feature of the 
Concept 6000, is an archival-retrieval 
service operating on Microsoft Corp.’s 
XENIX operating system, that searches 
large databases for documents by using 
name, subject and data criteria. The 
service can scan up to 5,000 pages in 10 
seconds. 

Applications for the Concept 6000 in¬ 
clude electronic filing, data-communica- 
tions connectivity, personal computing, 
peripheral-resource sharing and word 
processing, achieved through the propri¬ 
etary H-DOS operating system. It runs 
the proprietary line of office-automation 
software as well as the XENIX Applica¬ 
tions Library, a collection of programs 
written for XENIX that includes Rela¬ 
tional Database Systems Inc.’s Informix 
and Unify Corp.’s Unify database-man¬ 
agement program. Workstation support 
is provided through Lanier’s Data- 
Manager 11, Lanier Business BASIC, 
EZ-Speli, EZ-Task, EZ-Mail, business 
graphics, vertical industry packages and 
ONE-STEP word processing. A VTIOO 
software package emulates the Digital 
Equipment Corp. VTIOO terminal. Text- 
Saver, a communicatons converter for 
documents created on a Wang Laborato¬ 
ries Inc. OIS system, allows compatibility 

158 


with Wang office equipment. 

The Concept 6000 supports TTY- 
ASCII, 3780 and 3270 SNA and bisyn¬ 
chronous communications protocols; ad¬ 
ditional support for IBM Corp.’s 
DISOSS or PROFS sessions provides 
compatibility with IBM’s office-automa¬ 
tion software. Employing 80186 and 
Z80B microprocessors, the system comes 
with 256K bytes of memory, expandable 
to 1.24M bytes. 

The Concept 4000, another member of 
the Concept III family, is a low-cost 
network controller that supports six pro¬ 
prietary workstations, addressing the 
needs of decentralized work groups or 
small departments requiring access to 
database management, file and peripher¬ 
al resource-sharing and word processing. 
Attached to the Concept 6000 network, 
the 4000 operates on the H-DOS operat¬ 
ing system and runs Lanier application 


Management system 
offers fault detection 

• Interactive graphics 

• DEC VAX processor 

• Incident handling 

Suiting medium- to large-scale com¬ 
munications networks, the Medius Net¬ 
work Management System detects and 
diagnoses a fault and triggers immediate 
remedial action. Components include a 
DEC VAX processor as the Network 
Management Cornputer, a logging print- 



A fully configured network using 
Lanier Business Products Inc.’s 
Concept 6000 file-server system 
and Concept 4000 net\Nork 
controller accommodates over 
1,000 workstations. 

software. With 512K or 256K bytes of 
memory, the controller system accom¬ 
modates lOM- to 28M-byte Winchester 
disk drives. $6,500, Concept 4000; 
$22,(KX), Concept 6000. Lanier Business 
Products Inc., 1700 Chantilly Drive, 
N.E., Atlanta, Ga. 30324, (404) 329- 
8000. Circle 300 


ing to resolve the incident; statistics 
mode allows the operator to request and 
generate statistic displays on incident 
summary, network reliability or availa¬ 
bility and performance; database-inquiry 
mode extracts network information on a 
standard, pre-planned or ad-hoc basis. A 
color-graphics video display unit presents 
cartographic, schematic and site-context 
views of network conditions. $1,200 per 
circuit. Ocean Data Systems Inc., 6000 
Executive Blvd., Rockville, Md. 20852, 
(301) 881-3031. Circle 301 
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er and an operator workstation. Network 
Diagnostic Units continuously monitor 
multiple data-circuit conditions with a 
digital interface operating at 19.2K bps. 
The system operates within a five-mode 
architecture: the system-definition mode 
defines the networks and their connectiv¬ 
ity prior to system start-up; idle mode 
continuously monitors selected network 
signals via normal alarm scanning; inci¬ 
dent-handling mode modifies, displays or 
creates system incident reports, allowing 
the operator to perform tests and switch- 














THE IITIMATE IfTWORK SERVER 



ThePCMS- 


enough mass storage for 
mainframes^ but designed 
expressly for PC networks. 

Corporate data, applications 
software, and a complete back¬ 
up system...RACET brings it all 
together in the ultimate network 
server. The PCMS™ Personal 
Computer Mass Storage Sub¬ 
system. 

This fully integrated data storage 
system uses high capacity, com¬ 
mercial quality, high performance 
hard disk drives to provide the 
ultimate in mass storage for PC 
networks. The PCMS offers SMD 
performance in four powerful 
capacities—100,150, 240, and 411 
megabytes (formatted). And 
depenoing upon your application, 
its total storage capacity can be 
expanded to exceed six gigabytes. 
Until now, performance like 
that was only available for main¬ 
frames! 


for the IBM PC"^ 


Integrated software support 
for "plug in and run" 
simplicity. 


RACET.. .providing the 
ultimate server solution. 

From single unit PCs to full 



PCMS includes all the software 
support needed to be completely 
IBM PC/MSDOS™ compatible. 


FAULT TOLERANT SYSTEMS 
we can provide the PCMS spe¬ 
cifically for your application, 
including customized configura¬ 
tions. So you can depend on the 
field proven reliability of every 
system we build. Because they re 
designed to take over where the 
small home and hobby units fall 


Whats more, its fully compatible 
with 3-COM Ethernet™ and 
other popular networks. Which 
means a large number of users 
can have access to centralized 
resources and data. PCMS 
software features: 

• Public, private, and shared 
access. 

• Volume password protection 
for maximum security. 

• User changeable drive 
partitioning, with up to 800 
volumes per drive. 

• Extensive backup/restore 
software. 

• Complete diagnostics, with 
remote capability. 

High capacity streaming 
tape backup. 

Originally designed for mini 
and mainframe applications, the 
PCMS backup provides 150 MB 
per removable cartridge... 
enough for even the largest storage 
configurations. 


Let us answer 
storage questions. 

Get the whole story on the PCMS 
today, from the data storage spe¬ 
cialists. Call or write RACET 
Computes, Ltd., 1855 W. Katella, 
Orange, California 92667; 

(714) 997-4950 TLX 701160 
(RACET UD). 


IBM and PC/DOS trademark of International Business Machines Corporation PCMS is a trademark of Racet Computes. Ltd. 
MS DOS is a trademark of Microsoft Corporation 3COM Ethernet is a trademark of 3 COM 


RACET 
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The low-cost DEC memory alternative 


dig it a 


1. VAX Memory 

2. Q-Bus Memory 

3. UNIBUS Memory 

4.15+ Years’ Experience 

5. Quality 

6. Reliability 



1. VAX Memory 

2. Q-Bus Memory 

3. UNIBUS Memory 

4.15+ Years’ Experience 

5. Quality 

6. Reliabiiity 

7. Extended Warranty 

8. Immediate Delivery 

9. Low Price 


Dataram Corporation 

Princeton Road, Cranbury, NJ 08512 

FOR IMMEDIATE ACTION: 

(609) 799-0071 


The Digital logo, O Bus, UNiBUS and VAX are trademarks of Digital 
Equipment Corporation. 
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NEW PRODUCTS 

□ISK/TAPE 



Subsystems store 
up to 83M bytes 


lOM bytes. The model 80/1 OR fixed/re¬ 
movable drive has 72.8M bytes of maxi¬ 
mum storage, fixed, and 10.4M bytes, 
removable, and addresses multiuser ap¬ 
plications. Model 40/20R, suiting single- 
user applications, offers dual, fixed and 
removable drives storing lOM bytes each 
for a maximum capacity of 40M bytes. 
All storage is accessed with a Q-bus 
controller board supporting 22-bit ad¬ 
dressing. Achieving a 40-msec average 
access time and a 5M-bps data-transfer 
rate, the drives suit industrial applica¬ 
tions such as CAD/CAM/CAE and data 
aquisition. $3,600 to $8,900, QIOO. Win¬ 
chester Systems, 400 W. Cummings Park, 
Woburn, Mass. 01801, (617) 933-8500. 

Circle 302 


• 0-bus-compatible 

• 5M bps 

• 40-msec access time 

DEC 0-bus-compatible, the DataSafe 
family of Winchester disk subsystems use 
5V4-inch, removable Winchester car¬ 
tridges ranging in capacity from 5M to 


Subsystems work 
with IBM PC, XT, AT 

• Mirror-image mode 

• File-by-file mode 

• 60M-byte tape 

Employing Wangtek tape drives, the 


OIC-60 subsystem comes in tape-only 
and tape-plus-Winchester models. In 
mirror-image mode, the subsystem backs 
up lOM bytes of data in two minutes; in 
file-by-file mode, two minutes, 14 sec¬ 
onds. The O60H tape-only model works 
with the IBM PC, XT, AT and compati¬ 
bles while the other tape-only model, the 
O60AT, is a drive kit installed internally 
in the AT. These models use a host 
adapter (PCHOST) to interface with 
other systems. Two tape-plus-Winchester 
models accommodate IBM PCs and PC- 
compatibles; the 060W20, offering a 
60M-byte tape drive and a 20M-byte 
Winchester disk drive, suits the IBM PC, 
XT and compatibles and the 060W20AT 
is intended for use only with the IBM 
AT. All models have three heads: read, 
write and erase, enabling one pass with 
read-after-write verification. The models 
come with power supply and fan. $2,144, 
O60H; $1,695, O60AT; $3,495, 

060W20; $3,195, 060W20AT. Tecmar 
Inc., 6225 Cochran Road, Cleveland, 
Ohio 44139, (216) 349-1009. 

Circle 303 


There is a band pintier 
withanMTBFof 
iq) to 6000 hours. 

What more 

do you need to know? 

Call: 1-800-626-4686 

Finitsu Printers 

Maximum Qua% Max imum Value. 

FUJITSU 
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OurOMTI 5400 SCSI (SASI) controller offers Winchester, floppy 
and tape support all on a single 5V4' footprint PC board. By using 
our proprietary VLSI chip technology, we were able to squeeze 
all these functions onto a board size that most controller 
companies are still using for single function controllers. This 
means increased capability and improved cost-effectiveness In 
your application. 

As a forward-looking OEM, you want multifunction SCSI (SASI) 
data controllers that meet your needs today and can meet the 
challenges of future developments In peripheral device tech¬ 
nology. As you would expect, we’ve applied our new technology 
to meet these challenges in a whole family of SCSI (SASI) data 
controllers, the OMTI Series 5000 


OMTI 5100 




OMTI 5200 

Winchester plus Floppy 


UNBEATABLE FLEXIBILITY 

OurOMTI Series 5000 family of SCSI (SASI) controllers supports 
industry standard ST506/412 5Va'' fixed and removeable Win¬ 
chester disks. 5%" and 8" floppy disks and OIC-02 compatible 
streaming tape. Each controller Is SCSI (SASI) compatible to 
protect your software from change as you add next generation 
disk and tape technologies And they are all second-sourced to 
guarantee availability. 


HIGH PERFORMANCE 

The Series 5000 controllers provide consecutive sector, non- 
interleaved data transfer and multisector buffering between host 
and peripherals. In addition, our data buffer supports simul¬ 
taneous transfers between Winchester and streaming tape for 
fast image backup operation. No other manufacturer offers you 
performance like this! 

EASY TO USE 

Our high-level SCSI (SASI) command set off-loads your host 
CPU. Only one command Is required to completely backup or 
restore Winchester data to and from tape, all without host 
intervention. Separate host-initiated commands allow selective 
file backup and restore. A sophisticated 32-bit ECC and auto¬ 
matic error retry means that reliable data Is always available to 
the host. Finally, automatic Winchester flaw management 
handling prevents disk defects from corrupting your system 


To learn more about the OMTI Series 5000 data controllers, 
please contact us for additional Information. 


Scientific Micro Systems. Inc. 

OMTI Products Division 

339 N. Bernardo Avenue. Mountain View. CA 94043 (415) 964-5700 

SALES OFFICES: Seattle. WA (206) 883-8303; Boston. MA (617) 246-2540; Atlanta. GA (404) 296-2029: Morton Grove. IL (312) 966-2711: Melrose Park. IL (312) 345-5320: 
Arlington. TX (817) 429-8527; Laguna Hills, CA (714) 643-8046; Greensboro. NC (919) 292-8072; Mountain View. CA (415) 964-5700; Philadelphia. PA (215) 860-8626. 
DISTRIBUTORS; United States-Arrow Electronics. Inc. (516) 694-6800: Canada-Allan Crawford Associates Ltd. (416) 678-1500; International-Prima International (408) 732-4620. 
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NEW PRODUCTS 

DISK/TAPE 


Drives access 
data in 40 msec 

• 5*4 inches 

•Closed-loop servo system 
•625, 750 and 960 tpi 

Incorporating a linear voice-coil actua¬ 
tor and a dedicated surface closed-loop 
servo system, the ST4000 series of 5*4- 
inch Winchester disk drives consists of 
three models. The ST4026, ST4038 and 
ST4051 hold 25.62M bytes, 38.17M bytes 
and 50.88M bytes of unformatted capaci¬ 
ty, respectively. The ST4026 and ST4038 
offer three oxide-coated disks, one servo 
head and 9,617-bpi recording densities. 
The model ST4026 records with four 
minislider read/write heads; its track 
density is 625 tpi. The model ST4038 
records with five minislider read/write 
heads; its track density is 750 tpi. The 
model ST4051 offers five minislider read/ 
write heads, three thin-film disks, one 
servo head, a recording density of 9,848 
bpi and a track density of 960 tpi. Aver¬ 


age access time is 40 msec. $730, model 
ST4026; $850, model ST4038; $975, 
model ST4051; quantity 1,000. Seagate 
Technology, 920 Disc Drive, Scotts Val¬ 
ley, Calif. 95066, (408) 438-6550. 

Circle No 304 


Drives store 
0.5M, 1M bytes 

• 250K bps 

• 94-msec access time 
•12,000 POH 

The models FD 1034/1035 disk drives 
store 0.5M and IM byte on ANSI-stan¬ 
dard 3V2-inch flexible disk media. The 
drives are compatible with industry- 
standard minifloppy interfaces and are 
easy to integrate. Average access time 
is 250K bps; the models move at 3-msec 
rates from one track to another when 
accessing data. Data-transfer rate is 94 
msecs. Automatic shutter mechanisms, 



media eject, 12,000 Power-On Hours 
(POH) and direct-drive DC motors are 
standard. Suiting portable, battery- 
powered personal computer system pur¬ 
poses, the units require only 3.9 watts of 
power. $131, Model 1034; $161, Model 
1035, quantity 500. NEC Information 
Systems Inc., 1414 Massachusetts 
Ave., Boxborough, Mass., 01719, (617) 
264-8000. Circle 305 


Iha® is a band pinter 
\\iiich sds newstendards 
in pio€yi)eiixTiiarice. 

What more 
do you need to know? 

Call: l-8(X)-6264686 

Firiitsu Printers 

Maximum Quality Max imum Value. 

FUJITSU 
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“Tell me what you 
want in a custom 
OEM modem, and 
ril give it 
to you in 
60 days.” 

Weldon S. Bankston 
National OEM Sales Mar 
CTS DATACOMM 

“I’ll give you Computer Aided Design capability.” 

Using Computer Aided Design equipment our engineering staff can create the custom 
electrical interfaces or unique board configurations you demand. Then, within 60 days, 
you’ll have a prototype modem. Standard RS232C, TTL or custom interfaces are also 
available. 

“I’ll give you a high performance, quality modem at a competitive 
price in whatever quantities you need.” 

CTS’ signal processor/micro processor approach to modem design is so unique and 
reliable we’ve applied for a patent with over fifty claims. And years of experience in OEM 
support manufacturing with the latest in sophisticated production equipment insures 
your modem will be of the highest quality and at the best price and on time. 

“And I’ll give you 89 years of reliability and stability.” 

CTS Corporation has supplied the communications industries since 1896 when it began 
manufacturing wooden, hand cranked, wall mounted telephones for rural communities. 
Today, for your current modem needs, we can give you design flexibility, experienced 
engineers, advanced technology, reliability and a competitive price. And all within 60 days. 
Call Weldon at 408-356-3868 or write us and find out more about what you can get. 




DATACOMM Products Division 
6900 Shady Oak Rd. 

Eden Prairie, MN 55344 
612-941-9100 

New to the industry since 1896. 
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NEW PRODUCTS 

PRINTERS 



Plotter accepts 
software 

• RS232C interface 

• 0 . 002 -inch resolution 

• 7.8-ips speed 

Suitable for business, scientific and 
engineering graphics, the 6120 plotter 
writes at 7.8 ips with a 0.05mm resolu¬ 
tion. Its seven multicolor, replaceable- 
roller and ceramic-tipped pens work on 
standard bond or coated paper and trans¬ 
parencies. Compatible with microcom¬ 
puters, minicomputers and mainframes, 
the unit connects to the IBM PC and 
PC/XT, HP150 and Apple 11+ and lie 


through RS232C or Centronics interfac¬ 
es. The plotter works with integrated 
software packages, such as Lotus 1-2-3, 
Lotus Symphony, Sorcim’s SuperCalc 
and Ashton-Tate’s Framework, as Well as 
with Decision Resources’ Chartmaster 
and Signmaster and Graphic Communi¬ 
cation’s Graphwriter graphics packages. 
$895. Gould Inc., Recording Systems Di¬ 
vision, 3631 Perkins Ave., Cleveland, 
Ohio 44114, (216) 361-3315. 

Circle 306 

Plotters meet 
HPGL standard 

• 6 and 9 ips 

• A4, A3 paper 

• . 1 -mm resolution 

Serving low-end, business-graphic, 
CAD and CAE functions, the models 
4550 and 4551 pen-plotter systems plot 
charts, graphs and drawings on paper 
and transparencies. A Hewlett-Packard 
Graphic Language (HPGL) emulation 
capability provides compatibility with 
business- and CAD-graphics software 
packages. The 6 -ips model 4550 accepts 


8 ‘/ 2 -by-l 1-inch and European A4-size 
paper; the 9-ips model 4551, ll-by-17- 
inch and European A3 size. Resolution is 
.1 mm. Removable, six-pen cassettes 
permit changing of pen type and of col¬ 
ors. Ballpoint, water-based ceramic or 
oil-based, fiber-tip pens come in eight to 
12 different colors for drafting and over¬ 
head-transparency requirements. 
RS232C and Centronics interfaces are 
standard. $795, 4550; $995, 4551. Facit 
Inc., 9 Executive Drive, Merrimack, 
N.H. 03054, (603) 424-8000. 

Circle 307 

Matrix printer 
offers eight colors 

• 360 by 180 dpi, text 

• 180 by 180 dpi, graphics 

• 240 cps, draft-quality 

Using a 24-wire print head, the Dot- 
Max 24 Color printer produces charts, 
bar graphs, line graphs and text in eight 
colors. The stationary-cartridge, four- 
color ribbon prints red, yellow, blue and 
black on the first pass and green, orange. 


Tliere is a band pinta" 
that (perates at an acoustic 
noise levdrfSSdBA. 

Whatm(»e 
do you need to know? 

Call: 1-800-626-4686 

FiptsuPrirtes 

Maximum Quali^t Max imumValiie. 

FUJITSU 
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NEW PRODUCTS 

PRINTERS 


purple and brown on the second pass. 
The model achieves speeds of 80 cps for 
letter-quality printing; 160 cps for corre¬ 
spondence-quality and 240 cps for draft- 
quality. Resolution is 360 by 180 dpi for 
text and 180 by 180 dpi for graphics. 
Centronics and RS232 interfaces are 
standard. $1,325, in quantities of 250. 
Fujitsu America Inc., 3055 Orchard 
Drive, San Jose, Calif. 95134, (408) 946- 
8777. 

Circle 308 

Serial printer 
operates at 60 cps 

• 144 cps, draft quality 

• 60 cps, letter-quality 

• Bidirectional 

Using a 24-wire replaceable printhead, 
the SB-10 serial impact, dot-matrix printer 
operates at 144 cps in draft- 
quality mode and 60 cps in 
letter-quality mode. The bidirectional, 
logic-seeking unit prints 80, 96 or 142 
columns in a 24-by-14-dot matrix. Block 
graphics achieve a resolution of 40 by 18 
dpi. Character sets include 96 draft-qual¬ 
ity and 96 letter-quality characters; 99 
international letter-quality and 99 inter¬ 
national draft-quality; and 50 block- 
graphic characters. Handling single-sheet 
paper SVi inches to SV 2 inches wide, the 
unit features continuous underline, 7- or 
8 -bit selectable interface, bit-image col¬ 
umn scan, macro instruction and self¬ 
test. A Centronics parallel interface is 
standard. $949. Star Micronics Inc., 200 
Park Ave., New York, N.Y. 10166, (212) 
986-6770. Circle 309 



Laser printer 
offers 72 fonts 

• Typesetting 


• IBM PC-compatible 

• 8 ppm 

Operating at 8 ppm with 90,(XX)-dpi 
resolution, the DTC/Kidron Laser Oc¬ 


tave laser-printing system can be used by 
eight IBM PCs simultaneously. The sys¬ 
tem prints on plain paper, card stock, 
headed notepaper or overhead projector 
slides and can be upgraded to 24 ppm. A 
Laser-printer Initiation and Status of 
Network program controls document 
flow using parameters such as Automatic 
collation, multiple copy and text orienta¬ 
tion and emulates dot-matrix and daisy- 
wheel printers and Tektronix 4014 plot¬ 
ters. The controller, a separate unit 
consisting of a 10-MHz, 16-bit, image- 
processing computer with 2M bytes of 
virtual memory and 500K bytes of 
EPROM memory, communicates with 
the IBM PC via an RS232 interface. 
Supporting WordStar and MultiMate 
word-processing packages, the printer 
comes with K-Graph and K-Page soft¬ 
ware for creating graphic designs and 
logos and for “cutting and pasting” 
graphics and text. $7,995. Data Terminals 
& Communications, 590 Division St., 
Campbell, Calif. 95008, (408) 378-1112. 

Circle 310 



Plotter works 
with IBM PC 

• HPGL compatibility 

• Accommodates D size 

• 5 ips 

A large-format, flatbed plotter, the 
Mural Plotter connects to an IBM PC or 
PC-compatible via an RS232C interface. 
Using the Hewlett-Packard Graphics 
Language graphics control command lan¬ 
guage, the plotter accommodates 27-by- 
36-inch (D-size-plus) media, including 
roll paper, and accepts standard plotter 
pens. With a .(X)35-inch repeatability 
rate, the plotter runs at 5 ips. A hand¬ 
held controller provides local control of 


plotter movement and facilitates digiti¬ 
zing. $2,495. United Innovations, Cross¬ 
roads Industrial Park, Holyoke, Mass. 
01040, (413) 534-4400. 

Circle 311 

Spooler serves 
four systems 

• 8K to 64K bytes 

• 150 to 19.2K baud 

• Transparent operation 


Serving up to four computer systems 
and feeding two printers simultaneously. 



the SX-60 Multi-Channel Switch/Spooler 
accepts serial data on each channel from 
150 to 19.2K baud with each computer or 
printer set at a different baud rate. 
Spooler buffer sizes of 8K, 32K or 64K 
bytes store from IVi to 20 pages of dense, 
single-spaced text. An expansion board 
increases buffer capacity to 384K, or 120 
pages. Standard configuration is four 
computers in, two printers out or two 
printers in, four printers out. Operation 
is transparent; all connections are made 
through 25-pin, D connectors. A multi¬ 
ple-copies copy function is provided. 
$469. Kearsage Industries Inc., Reston, 
Va. 22091, (703) 620-5760. 

Circle 312 


Printer works 
with IBM PCjr 

• 190 words per minute 

• Interface selectability 

• 10, 12 and 15 pitches 

The Spinwriter elf, offering plug com¬ 
patibility with the IBM PCjr, prints 190 
words per minute with 10, 12 and 15 
proportional spacing pitches. Features 
include bold and shadow print, bidirec¬ 
tional print capability, auto load, cut- 
sheet guide, single-lever paper control, 
55-dB(a) noise level and a control panel 
with pitch, form, feed and print buttons. 
Command code and interface select- 
ability allow hookup to many personal 
computers. $545. NEC Information Sys¬ 
tems Inc., 1414 Massachusetts Ave., 
Boxborough, Mass. 01719, (617) 264- 
8000. Circle 313 
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Norman B Petersfrn 
Senior Vir.e President 
Fujitsu America Inr 


All 5[ou need to know 
is how much 
Rjjitsu has improved 
pinter technology” 


Iti'P 


Consider that our M304X series 
band printers are extremely reliable. 
Easy to use and service. And so 
quiet they don’t have to be banished 
to an inaccessible comer in the 
computer room. 

Take a look at the details—like a 
state-of-the-art operator control panel. 
One of the most compact band printer 
designs available. And 77% parts 
commonality among all the printers. 

Think about Fujitsu’s 30 years of 
experience as one of the world’s leading 
electronics companies. 

What more do you need to know? 
Our prices and specifications. To get 
those, and to see the M304X family 
of band printers, contact Fujitsu at 
3055 Orchard Drive, San Jose, 

CA 95134. Or give us a call 
at 1-800-626-4686. 


MODEL 

LPM 
(64 char, 
set) 

MTBF 

(HRS) 

SIZE 

(HxWxD) 

NOISE 

(dBA) 

M3040 

300 

6,000 

41.7x26.8x35.4 

55 

M3041 

600 

6,000 

41.7x26.8x35.4 

55 

M3042 

900 

4,000 

41.7x26.8x35.4 

55 

M3043 

1200 

4,000 

41.7x26.8x37.8 

55 


FiriitsuPriitos 

Maxmim Quali^ MaximumUilue. 

FUJITSU 
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Uttl« Board^" $349* 


•UNDER $200 IN 
OEM QUANTITIES 


• ♦■MHzZSOACPU, 64KRAA^Z80AaC,and 
S739 Boot ROM 



• Mini/Micro Floppy controller (1 -4 Drives, 
Sinale/Double Density, 1*2 sided, 40/80 track) 

• Only 5.75 x 7.75 inches, mounts directly to a 
5 1 /4' floppy drive 

• TVVORS232C Serial Ports (75-9600 baud 

and 75-38,400 baud), 1 Centronics Printer Port 

• Power Requirements: +5VDC at 0.75A, +12VDC 
at 0.05A/On-board -12V Converter 

• CP/M 2.2 BOOS • ZCPR3CCP 


• Enhanced A/.tPRO BIOS 


• AAAPRO Utilities included; 

• Read/v^te to more than two dozen other 
formats (Kaypro, Televideo, IBMCP/M86...) 

• Format disks for more than a dozen other 
computers 

• Menu-based system customization 

• BIOS and Utilities Source Code available 


BOOKSHELF^'* 

AS LOV^ AS $435 IN OEMQTY 

model QTY 1 PRICE 

121 1 400KDSDODrtve S 895 00 

122 2 400K DSOO Drives 995 00 
142 2 BOOK DSQO Drives 1,095 00 

• Uttle Board CPU 

• Runs thousands of CP/M prosrams 

• Enhanced Operating System including ZCPR3 
CCP and FRIENDiy’“ Integrated Operating 
Environment 

• Word Processing, Electronic Spreadsheet, 
Database Management, Spelling Checker all 
included (comp>lete T/maker Pkg.) 

• 10 MB hard disk version available 

• 6Vi' high, 7V*' wide, lO’V deep, 12V, lbs. 

SCSI/PUIS'* Adapter 

(.ompatibie with most Z80 Systems 
(send $10 for complete specifications) 

• Mounts directly to Uttle Board 

• Multi-Master high-speed parallel bus 

• SASI-SCSI compatible 1 

• General purpose I/O expansion bus 

• Supports up to 64 bus devices 

• Allows multi-Uttle Board Systems and resource 
sharing 

• Uttle Board hard disk software/source $79 QTY 1 



DISTRIBUTORS 


Argentina-Factorial, S-A. 1-41-0018 

Australia-ASP Microcomputers .... 613-500-0628 

Belgium-Centre Electronique Lempereur. 041-23-45-41 
Canada-Electronic Sales Assoc . . . (604) 986-5447 

Dcnmark-Danbit . 03-66-20-20 

England-Quant Systems . 01-534-3158 

Finland-Symmetric Oy . 358-0-585-322 

France-EC5AL+. 1-502-1800 

Israel-Alpha Terminals. 03-491695 

Spain-Xenios Informatica . 3-593-0822 

Sweden-AB AKTA . 08-54-20-20 

USA: . CAUAMPRO 


Z8GA is a resistered trademark of Zil 03 , Inc. 

CP/M is a resistered trademarlc of Disital Research 



COMPUTERS. INCORPORATED 
67 East Evelyn Ave. • Mountain View, CA 94041 
(415) 962-0230 • TELEX 4940302 
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NEW PRODUCTS _ 

TERMINALS 

Temiiiial line emulates DEC, 


IBM products 


• 14-inch screen 

• Green or amber display 

• 24 lines by 80 columns 

Consisting of models ATL-220, ATL- 
178 and ATL-3270 MS, this line of termi¬ 
nals emulates the Digital Equipment 
Corp. (DEC) VT220 and the IBM Corp. 
3178 and 3270, respectively. All three 
14-inch, non-glare, amber or green phos¬ 
phor screens offer an optional tilt-and- 
swivel display. 

The ATL-220 supports two levels of 
selectable-character-display resolution. 
The DEC mode provides a 7-dot-by-10- 
dot-matrix character in a 10-dot-by-10- 
dot character cell. The enhanced mode 
provides a 7-dot-by-l 2-dot-matrix char¬ 
acter in a 10-dot-by-14-dot cell. Display¬ 
ing text in 24 lines of 80 or 132 columns, 
video features include a selectable com¬ 
bination of blinking, bold, underlined 
and normal or reverse video. Five visual 
indicators inform the operator of hold 
screen, lock, wait and compose condi¬ 
tions. 

The ATL-220 employs six selectable 
operating modes. Two 200 modes, pro¬ 
viding full ATL-220 capabilities, perform 
American National Standards Institute 
(ANSI) functions in 8-bit communica¬ 
tions environments with 7- and 8-bit con¬ 
trols. Both modes accommodate the 
DEC multinational character set. 

The lOOS mode, equivalent to the 
DEC VTIOO mode of the DEC VT220 
terminal, restricts data to 7 bits and 
generates ASCII, U.K. National or spe¬ 
cial graphics characters. Not completely 
compatible with the DEC VT102 termi¬ 
nal, this mode limits keyboard use to 
VTIOO keys. The fourth mode, the lOOC, 
furnishes backward compatibil¬ 
ity with existing software written for the 
VTIOO terminal family and runs on oper¬ 
ating systems supporting the VTIOO. 

The 52 mode generates the same char¬ 
acters as the lOOS and lOOC modes and 
performs DEC private functions. It has a 
degree of compatibil¬ 

ity with the VT102 terminal operating in 
VT52 mode. Lastly, the setup mode ex¬ 
amines or changes terminal operating 
features via proprietary setup screens. 

Emulating IBM functions, the ATL- 
178 IBM 3178 Category A coaxial plug- 
compatible terminal interfaces with 
IBM’s 3274 Category A coaxial-based 
cluster controllers and third-party, IBM- 



The ATL-220, an enhanced re¬ 
placement for the DEC VT220, of¬ 
fers five operating modes. 


compatible. Category A coaxial control¬ 
lers. The terminal displays 224 7-dot-by- 
9-dot-matrix, IBM 3278 EBCDIC 
characters and graphics with 24 lines of 
80 characters each plus a status line. 

In edit mode, the host CPU places 
protected and unprotected data fields on 
the display. Protected data cannot be 
modified from the keyboard. Unpro¬ 
tected data can be entered from the 
keyboard. 

The ATL-3270 MS dual-host, multi¬ 
station terminal copies an IBM 3276 
Model 2 or Model 12. This workstation 
combines 3270 capabilities with a four- 
channel version of the CC74 proprietary 
cluster controller. Using RS232 or RS422 
cabling, it connects to four ASCII termi¬ 
nal devices, including proprietary termi¬ 
nals and IBM PC, PC/XT or PC-AT 
computers. 

Available in bisynchronous or Systems 
Network Architecture (SNA) protocol, 
the ATL-3270 MS can be configured 
several ways. First, the ATL-3270 MS 
control unit suits point-to-point or multi¬ 
point connection to a binary synchronous 
communications (BSC) protocol or SNA/ 
synchronous data-link control (SDLC) 
host environment. The terminal allows as 
many as five devices to be directly at¬ 
tached through RS232C or RS422 inter¬ 
faces. Second, the ATL-3270 MS also 
connects to an asynchronous host acting 
as one of the cluster devices. The host 
provides the cluster with the same facili¬ 
ties available in CC74 multihost clusters. 

Third, dual ATL-3270 MS clusters per¬ 
mit display stations in each cluster to 
access each of their respective host envi¬ 
ronments and printer resources. Each 
unit, using the BSC and SNA/SDLC 
protocol options, can access a host envi¬ 
ronment. 

In the last configuration, dual ATL- 
3270 MS clusters tie onto an asynchro- 
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Alloy takes your PC 
to the limit. 

QICSTOR-PLUS. The ultimate in PC expeinsion with 
five IBM compatible slots, hard disk storage, and 
streaming tape backup in one neat package. 

Alloy s QICSTOR-PLUS meets all your ity of 36 to 128 MBytes. And QICSTOR- 
expansion needs. It’s the ideal upgrade PLUS has file-oriented streaming tape 
for a growing PC or AT system. backup with a formatted capacity of 

QlCSTOF^PlvUS has five full size over 50 MBytes. Alloy provides file- 
expansion slots which are completely oriented QTIP software with a trans¬ 
compatible with the IBM PC bus and fer rate of 2 MBytes/minute. 

they also support Alloy’s PC-SLAVE/16 QICSTOR-PLUS is available right 
multi-processor, multi-user capability. Its now. So call Alloy today at (617) 
high performance hard disk has a capac- 875-6100. 



Alloy Computer Products Inc^ 100 Pennsylvania Avenue, Framingham, Massachusetts 01701. Tel: (617) 875-6100, TWX: 710-346-0394 
In Europe: Alloy Computer Products (Europe), Ltd., Cirencester, Gloucestershire, England. Tel: 0285-68709, Tlx: 43340 
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INTERNATIONAL DATA CORPORATION 


NEW PRODUCTS 

TERMINALS 



There are 

4,000 

resellers ready to bring your 
product to the marketplace. 


AND INTERNATIONAL DATA CORPORATION 
CAN HELP YOU REACH THEM. 


Let's face it If you're not one of the microcomputer industry's 
"top three vendors", chances are you've had trouble moving your 
product through the retail channel and into the hands of end users. 

Is there a better way? 

International Data Corporation thinks so. Through our Micro- 
Focus '85 continuous information service, we can help you 
compete... 

■ by providing tactical information on alternative channels of 
distribution, like the Value Added Reseller (VAR). 

■ by examining user buying patterns and assessing end user needs 
in vertical markets and Corporate America. 

In fact, MicroFocus '85 will help you take advantage of the Value 
Added Reseller as a means of reaching the largest number of 
potential end users with your product. How? By providing... 

■ information on how VARs do business so you can successfully 
compete for the leading resellers. 

■ quarterly tracking of product flow through the VAR Channel to 
keep you on top of buying trends. 

■ competitive analysis of the VAR programs of micro vendors to 
help you impact the market with your own program. 

International Data Corporation has helped hundreds of vendors, 
hke yourself, plan and execute successful marketing strategies. We 
know what works. 

CaU Evan Moltz, at 617-872-8200 x 220 today to discuss how 
MicroFocus ’85 can help your company THRIVE IN 1985. 


M 


international data corporation 


5 Speen Street, Framingham, MA 01701 / (617) 872-8200 / Telex 95-1168 


See us in May at COMDEX/Spring, Booth 1300 
and pick up your “Keys to Success Kit.” 


nous host cluster. This step lets the con¬ 
nected ATL-178S and ATL-3270 MS 
display stations access their respective 
IBM hosts and attach to applications 
operating on the asynchronous host. 
$1,095, model ATL-220; $1,395, model 
ATL-178; $2,795, model ATL-3270 MS, 
BYSC; $2,995, model ATL-3270 MS, 
SNA. Beehive International Inc., 4910 
Amelia Earhart Drive, P.O. Box 25668, 
Salt Lake City, Utah 84125, (801) 355- 
6000. Circle 314 

Terminal is 
user-definable 

• 15-inch display 

• 96 ASCII characters 

• Windowing capability 

Meeting word-processing and form¬ 
filling requirements, the Genie XL 
ANSI-standard terminal displays 18 to 30 
user-selectable lines by 80 characters on 
a 15-inch, amber screen. With two cur¬ 
sors and multiple page and windowing 
capabilities, the terminal creates forms 
with protect, guard, numeric, justify and 
security areas. Editing functions include 
scrolling through two pages of text with¬ 
out pause and a proprietary zoom fea¬ 
ture. Data transmission speed is 110 to 
19.2K bps in character-by-character, 
line-by-line or block mode. Features in¬ 
clude an ASCII 96-character set and a 
111-key, detachable keyboard that is 
fully programmable on up to 30 levels. 
$1,395. Ann Arbor Terminals Inc., 6175 
Jackson Road, Ann Arbor, Mich. 48103, 
(313) 663-8000. Circle 315 

Terminal emulates 
Wyse model 50 

• 14-inch screen 

• 80, 132 columns 

• 16 function keys 

Emulating the Wyse model 50 termi¬ 
nal, the Fame 50 terminal is also compat¬ 
ible with Tele Video’s models 925, 920 
and 910 and Lear Siegler’s model 
ADM-31. Providing 16 programmable 
function keys, the unit stores 256 charac¬ 
ters. Its 14-inch screen produces a 7-by-9- 
dot matrix within a 9-by-12-dot cell; dis¬ 
play format is 80 or 132 columns. 
Programmable editing keys permit the 
terminal to meet software requirements. 
A buffered, bidirectional printer port is 
included. $595. Falco Data Products Inc., 
1286 Lawrence Station Road, Sunnyvale, 
Calif. 94089, (408) 745-7123. 

Circle 316 
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OEMPIDYS 



Designed to give you an unfair 
advantage over your compelilion. 


With Lear Siegler terminals you’ll enjoy a distinct advantage over the competition, 
because you’ll have the combination of reliability, functions and ergonomic styling that other 
terminals can’t match. 

Another advantage is that we’ll work right along with you in designing a terminal 
that fits your specific needs—from simple logo changes to completely unique terminal 
designs and proprietary firmware. 

And still another advantage is our dedicated OEM sales and engineering groups, 
video display terminal experts who specialize in serving your needs. All backed by the sta¬ 
bility and resources of a $1.9 billion corporation. When you add up all the advantages it’s easy 
to see why the competition might think it’s unfair. 

For complete information on Lear Siegler’s 
OEM capabilities call 
800-LEAR-DPD (800-532-7373). 


ISI 


LEAR SIEGLER, INC. 

DATA PRODUCTS DIVISION 


901 E, Ball Road. Anaheim. CA 92805. (714) 778-3500 


©1985 Lear Siegler. Inc 
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DATACOMM 


Network products 
extend connectivity 


• Full-, half-duplex 

• SNA network support 

• Remote, local networks 

NCR Comten Inc. of St. Paul, Minn., 
offers a series of network connectivity 
products accommodating NCR hosts as 
well as IBM Corp.’s Systems Network 
Architecture (SNA) network. A small- 
scale communications processor, the 
Comten 5620 handles application switch¬ 
ing, routing, polling, automated dialing, 
error recovery and multiplexing for as 
many as 32 full- or half-duplex lines on 
small or remote network sites. 

The processor operates as both a front- 
end processor for a local host and as a 
remote concentrator in a large network. 
When used as a nodal processor the unit 
functions as an SNA PU Type 4 via 
standard SNA trunk protocols. 

The 5620 supports combinations of 
IBM, IBM-compatible or proprietary 
hosts and asynchronous, bisynchronous 
and SDLC line protocols. Line speeds 
can reach 64K bps with a 19.2K-bps 
automatic baud-rate detection capability. 
The unit runs on the proprietary COS2/ 
20 operating system, using COS2-based 
networking software. Storing IM, 2M or 
4M bytes of main memory, it comes with 
a lOM-byte, fixed disk drive. 

The Comten 2200 Matrix Switch con¬ 
nects communications processors and 
modems, enabling them to control line 
switching without physical recabling. It 
allows as many as 512 DTE communica¬ 


tions processor connections by 512 DCE 
modem connections, with 9,600-bps, 
half- or full-duplex line speeds. Support¬ 
ing RS232 and V.35 interfaces, the 
switch is software-controlled by com¬ 
mands from the matrix switch console. 

The Comten Network Gateway shares 
information and accesses data and appli¬ 
cation programs among eight multiple 
SNA networks. It translates addresses 
and accepts, processes and translates 
SNA commands to establish and termi¬ 
nate sessions between SNA networks. 
The gateway operates in networks with 
mixed IBM 3705, 3725 and Comten 3600 
communications processors. 

The Comten Advanced Communica¬ 
tions System for NCR hosts (NCR/ACS) 
Release 1 consists of three components: 
the Virtual Resource Executive Interface 
Module (VIM), a software interface for 
the Bit Serial Link Channel Interface 
Adapter; the Comten Communications 
Access Method, a communications ac¬ 
cess method residing in the Comten 3600 
communications processor; and the VRX 
Comten Support, a set of COBOL appli¬ 
cation programs residing in the NCR 
host. The host prerequisite for Comten 
NCR/ACS is an NCR 8500 or 8600 VRX 
utilizing the Telecommunications Access 
Method and/or an IBM 370, 303X, 308X, 
43XX or compatible host. 

NCR/ACS Release 1 is supported 
under Comten 3600 System Control Soft¬ 
ware (SCS) and can coreside with other 



Employing VLSI technology, the 

Comten 5620 communications 
processor supports up to 32 full- 
or half-duplex lines and one or 
two host computers. 

SCS-based products. Terminal support 
includes SNA, bisynchronous and asyn¬ 
chronous protocols. The price for the 
5620 communications processor is 
$22,0(X), while the matrix switch costs 
between $300 and $380. The Comten 
Network Gateway is $2,200. VIM and 
Communications Access Method license 
fees are $2,145 and $6,050, respectively. 
The Bit Serial Link is $8,000. NCR Coin- 
ten Inc., 2700 Snelling Ave. N., St. Paul, 
Minn. 55113, (612) 638-7777. 

Circle 317 


Networks combine 
voice, data, text 

• Messaging 

• Multiprocessing 

• 40M-bps LAN 

The Meridian SL-1 and Meridian 
SL-100 integrated network services sup¬ 
port 30 to 5,000 and 5,000 to 30,000 
lines, respectively, and can integrate 
voice, data, text and graphics in one 
system. The networks incorporate a 
40M-bps parallel transport system fea¬ 
turing dynamic bandwidth allocation, a 
multiprocessing architecture and a 
2.56M-bps, twisted-pair, digital distribu¬ 
tion system. The systems’ 40M-bps local- 
area networking capability, LANSTAR, 



interconnects terminals and systems into 
a single network and provides switched 
access to wide-area networks. Informa¬ 
tion services includes Directory, which 
constantly accesses an organizational di¬ 


rectory, and a personal directory with as 
many as 999 entries; Messaging, which 
permits voice and text information ex¬ 
change through multiple media without 
requiring user presence; Forms, which 
creates and stores forms on-line; Access, 
which handles speed, code and protocol 
conversions to facilitate access to infor¬ 
mation stored in different computers; 
Share, which makes possible real-time, 
desk-to-desk multimedia communica¬ 
tion; and Computing, which accesses 
word-processing, database-management, 
calendar-management and spreadsheet 
programs. $80,000, basic system configu¬ 
ration. Northern Telecom Inc., 685A E. 
Middlefield Road, Mountain View, 
Calif. 94043, (415) 940-2024. Circle 318 
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A nyone who has an IBM PC XT 

or AT can get into publishing 
X A within weeks by investing 
$10,990 in our DataCenter^" with its 
high-resolution WYSIWYG* terminal 
and laser printer. 

The world is ready to cut the cost 
of printing and the delays involved in 
working through typical publications 
departments. 

And you are certainly ready 
to get some important work out of 
PC XTs that are just gathering dust 
around your office. 

One insurance company, seeing 
our DataCenter at a Corporate Elec¬ 
tronic Publishing show recently, told 
us they could save about $8-million 
a year on pre printed policy forms 
simply by storing them 
in the computer’s 
memory instead of 
a warehouse. 

The US Army has 
taken on the task of 
finding a standard 
electronic publishing 
system for all its man¬ 
uals, training materials, 
and form generation. 

A Big Job! We don’t know if anyone 
else is ready to tackle it, but we are. 

♦WYSIWYG 

The key phrase we’ve been hear¬ 
ing everywhere is WYSIWYG: What 
You See Is What You Get. That’s what 
our DataCenter provides. 

The WYSI part 

Our large-screen Graphic Display 
Processor (GD/P) which attaches sim¬ 
ply to your IBM PC XT or AT, shows 
your words, numbers and graphic 
materials with extraordinary clarity 
on its 9" X 12" viewing area. 

Where the IBM PC has 400 dots 
(pixels) across and 200 down on its 
screen, our GD/P has 1024 pixels 
by 1024. 

That clearly means you see what 
you will get when you decide to send it 
to the laser printer, mixing text and 
graphics on the same page. 

You can choose from a variety of 
type fonts and sizes, even shadings. 
Times Roman looks like Times Roman; 
Bodoni bold is bold. 


This announcement will be worth 
seven minutes of your time 
if your job requires that you know... 

The State of Corporate 

ElectronicPublishing 

onthelBMPCXTorAT. 



You can leave a box where you 
want to insert a photo, and put a cap- 
^ tion beneath it in a differ¬ 
ent type face from the 
rest of the page. 

You can chop a 
] section out of a spread 
sheet and put it any¬ 
where on the page— 
along with a chart 
made from the data, 
if you like. 

When sold by itself, the 
GD/P costs $4995. OEM and distribu¬ 
tor discounts are available, of course. 

...and you get exactly what you saw 
on the big screen! 

Laser printers, which used to 
cost $30,000 and up, have proved that 
they can work tirelessly, pre- ~ 
cisely and quietly. Our 
new CDS 2300 laser 
printer, a significant 
advance in the tech 
no logy, costs only 
$5995. 



It will print a full page of graph¬ 
ics (including near-typographic fonts) 
in less than a minute. 

In a nutshell, for those of you 
familiar with what’s available, the 
CDS 2300 is capable as Apple Comput¬ 
er’s laser printer, at less cost. The HP 
laser printer cannot handle large 
areas of graphics, which 
accounts for its lower 
price. 

Laser in, laser out 

The even newer 
CDS 3300 laser printer, 
which also provides 
300-dots-per-inch reso¬ 
lution, can include a 
300-dots-per-inch laser 
input scanning system. 

It lets you take any piece of art 
work (even a photo) 

^ ^nd put it into your 

computer as an object. 

The CDS 3300 will 
also function as an office 
copier when it’s not put¬ 


TheDataCenter 

for your IBM PC XT or AT 

$10,990 

from (’orporate Data Sciences, Inc. 

2r)h0 Mission (’ollejje Blvd, Suite #102, Santa Clara, CA 9.5054 
40S-9.S0-9747 TKLKX 757 4.5.4 CDS AMTEC HI) 



ting what you see into or out of your 
computer. It is priced between 
$15,000 and $25,000, depending on 
what you want it to do. 

The software 

We have developed an integrated 
package of three major applications 
software programs: 

VTEXT, a scientific word-processing 
system that handles formulae as easily 
as invoices; 

VDRAW, an extremely quick and pow¬ 
erful graphics program that lets you 
draw, sketch, or create very precise 
mechanical drawings; and 
VESS, a three-dimensional spread¬ 
sheet that stores data in row, column 
and “page” formats. It lets you sort 
and display data in a really useful 
fashion. 

Like all software, they beggar 
description; a demo is certainly 
required. It’s also readily arranged. 

And now: TheWHIZZIE 

A large number of 
our first customers told 
us they wanted a less 
expensive display that 
would give them the 
WYSI without the 
expense of high speed 
bipolar circuitry. 

Here it is. 

We’ve nicknamed it 
'the Whizzie, because WYSI 
. well, you get it. 

And Whizzie costs only $2495; 
less in bunches. You may want to buy 
bunches of Whizzies once you see 
what they (and one of our laser print¬ 
ers) can do at the printout nodes of 
your local area networks. 

More? 

There is a great deal more to tell 
you about the Corporate Data Science 
DataCenter. We will be happy to 
arrange a demo. 

Please call Linda Kazares, Direc¬ 
tor of Sales, for an appointment. Tele¬ 
phone 408-980-9747. 

We have literature and complete 
technical specs. Just call or drop us 
your business card with a note about 
where you saw this ad. ^ 

Thanks. 0 



CDS Geneva, Case Postaie 238,1211 Geneva 19, Switzerland. TELEX 845-27432 NIC CH CDS Asia, Shop No. 19, Lower Ground Floor, Silvercord, Canton Road, Tsimshatsui, Kowloon, Honj; Kong, TELEX 780-49817HX CDSHK HX 
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NEW PRODUCTS 

SUBASSEMBLIES 


Memory board suits 
AT&T PC 6300 

• RAM cache 

• 16-bit bus 

• 640K-byte expansion 

Fastcard, an add-in memory board for 
the AT&T PC 6300 microcomputer, 
stores 384K bytes. Expanding main 
memory to as much as 640K bytes, the 
board includes a 16-bit bus interface. 
Bundled with the proprietary Fastware 
software, the board increases disk-access 
speed. The software comes with RAM 
cache and print buffering. $595. Thesys 
Memory Products Corp., 7345 E. Acoma 
Drive, Scottsdale, Ariz. 85260, (602) 
991-7356. Circle 319 


Board set runs 
at 2 to 3 MIPS 

• Suits VMEbus 

• 32-bit addressing 

• 1 M-byte ROM 



Suiting CAD, image-processing, simu¬ 
lation and robotics applications, the 
MVME130 VME module processor 
board incorporates the 32-bit MC68020 
microprocessor. Operating at 2 to 3 
MIPS with burst rates of 6 MIPS, the 
board includes a VMEbus interrupter, 
an interrupt handler, a bus arbiter and a 
12.5-MHz clock rate. Two complemen¬ 
tary boards, the MVME204 and the 
MVME214 modules, are dual-ported to 
the VMEbus and the proprietary 
MVMX32bus. Containing IM byte of 


RAM, the MVME204 accommodates 8-, 
16- and 32-bit data transfers with byte- 
parity generation and checking. For ap¬ 
plications requiring ROM, EPROM or 
static RAM, the MVME214 module pro¬ 
vides IM byte of ROM or 128K bytes of 
RAM. Sixteen sockets provide for 
JEDEC 24- and 28-pin memories and 
devices with access times from 100 to 400 
nsec. $3,995, MVME130; $4,200, 
MVME204; $1,400, MVME214. Motoro¬ 
la Semiconductor Products Inc., P.O. 
Box 20912, Phoenix, Ariz. 85036. (602) 
438-3222. 

Circle 320 

Controller suits 
two disk drives 

• Handles eight heads 

• Supports SASI 

• Employs 32-bit ECC 

Controlling two 5 Vi-inch or 3Vi-inch 
ST506 Winchester disk drives, the 
WD1002S-SHD controller supports a 
host SASI. The board handles as many as 



“Fujitsu has done it 
drive performance, 


Put these new 10)4" and 8" Fujitsu drives 
into your existing design, and with only 
minor changes youMl significantly increase 
your systemls performance and capacity. 

With the introduction of the 10)4" Eagle 
disk drive three years ago, Fujitsu 
established a new performance standard for 
the industry. The Eagle quickly became the 
disk drive against which others were 
measured. In both performance and quality. 

And now we’ve done it again. 

We’ve expanded both our 10)4" and 8" 
disk drive lines with two new maxirnum- 
performance models. They set a high-speed 
SMD (HSMD) standard for data transfer 
—2.4 Megabytes per second! 

And it’s done using RLL encoding 
technology. 

That means you get this new level of 
performance without sacrificing one bit of 
our world- proven reliability. These drives 
use the.same basic head, media and 






_ NEW PRODUCTS 

SUBASSEMBLIES 


eight read/write heads per drive and in¬ 
corporates the proprietary WD10C20 
self-adjusting data separator. A 32-bit 
ECC provides data correction. Features 
include bad-track mapping, automatic 
formatting, selectable interleaving, mul¬ 
tiple sector reads and writes and write 
pre-compensation. $245. Western Digital 
Corp., 2445 McCabe Way, Irvine, Calif. 
92714, (714) 863-0102. 

Circle 321 

Host adapter 
works with SCSI 

• 32K-byte ROM 

• IBM PC-compatible 

• DMA 

Fitting directly into an IBM PC, 
PC/XT, PC-AT or compatible, the RT 
2003 host adapter board allows these 
systems to work with tapes, disk drives 
and independent peripherals over a SCSI 
or SASI bus. Offering 32K bytes of ROM 
for BIOS space, the board comes with 
application and diagnostics software. 



Provided are full SCSI arbitration and 
disconnect/reconnect, which permits 
connection of multiple hosts and/or pe¬ 
ripherals on the bus. Features include 
DMA, SCSI bus parity and SCSI bus 
termination. Board address is jumper- 
selectable. $275. Rancho Technology, 
10238 Monte Vista, Rancho Cucamonga, 
Calif. 91701, (714) 987-3966. 

Circle 322 

Controller works 
with Multibus 

• 4K-byte FIFO buffer 

• 4M bytes per second 

• Built-in data diagnostics 

Transferring data at 4M bytes per sec¬ 
ond, the Multibus-compatible Tape- 
master 1000 tape controller serves V 2 - 
inch streaming and start/stop tape drives. 


Data transfers to or from a drive at 1.5M 
bytes per second. The controller employs 
parameter blocks in system memory to 
pass commands from the host to the 
controller. Parameter blocks can be writ¬ 
ten in Intel or Motorola format. A 4K- 
byte, first-in, first-out (FIFO) buffer 
eliminates data overruns. Features in¬ 
clude data throttling, which controls 
Multibus data traffic, and “scatter/gath¬ 
er” commands, which allow access to 
system memory at the same time that 
data transfers between the FIFO and the 
tape drive. $1,654. Ciprico Inc., 2405 
Annapolis Lane, Plymouth, Minn. 
55441, (612) 559-2034. 

Circle 323 


KEEP YOUR SUBSCRIPTION! 

To keep your free subscription to 
Mini-Micro Systems, turn back to 
the requalification card attached to 
the front cover. Please fill it out and 
return it to us right away. 


again. Wve set another standard in disk 
with a new5 high-speed SMD interred’ 


actuator technology as our previous 
designs. Plus the same SMD interface. 

Both models offer expanded storage 
capacity as well.The new M2361 Eagle 



The M236110^ Eagle Disk Drive -689 MB 


provides 689 Megabytes and the new 
M2333 8" drive has 336 Megabytes. And 
you can stack four of the 8" units in a 
standard 19" rack, providing 1.3 Gigabytes 



The M2333 5 " Disk Drive -336MB 


of storage in the space of one 14" drive. 

Both units offer fast access (18 and 20 milli¬ 
seconds, respectively). Both use the same 
track capacity and controller. And both offer 
Fujitsu’s field-proven quality, backed by a 
20,000-hour MTBF specification. 

And to top it all off, they offer you the 
lowest cost of ownership. 

For more information or to arrange for 
evaluation units on the new 8" or Eagle disk 
drive, call (408) 946-8777 or write Fujitsu 
America, Inc., Storage Products Division, 
3055 Orchard Drive, San Jose, CA 95134 
Fujitsu Storage Products. Maximum 
Performance. Maximum Quality. 


FUJITSU AMERICA. INC. 

^S5^U 
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NEW PRODUCTS 

SOFTWARE 



Graphics package 
suits IBM, VAX systems 

• 24 fonts 

• X-Y plots 

• Scattergrams 

Employing a command-driven inter¬ 
face that minimizes the number of in¬ 
structions necessary to create presenta¬ 
tion-quality graphics, the PicSure 
software package accommodates novice 
as well as experienced graphics users. By 
specifying one of 50 pre-defined layouts, 
the package produces pie charts, vertical 
and horizontal bar charts, X-Y plots, text 
charts and scattergrams. Advanced capa¬ 
bilities include multiple charts, annota¬ 
tion, variable type fonts and color shad¬ 
ings and patterns. It runs on IBM 
systems with VM/CMS or MVS/TSO and 
DEC VAX systems with VMS and UNIX 
System V. Features include windowing 
capability, 20 additional lines of text, 24 
text fonts, support for 80 graphics output 
devices and four text qualities: filled, 
outline, stroke and hardware. $6,500 to 
$25,000. Precision Visuals Inc., 6260 
Lookout Road, Boulder, Colo. 80301, 
(303) 530-9000. 

Circle 324 

Emulation package 
supports five LUs 

• Hotkeys 

• Multiple sessions 

• Cross-referencing 

Supporting five logical units (LUs), the 
BlueLynx 3270 SNA/SDLC remote-ter¬ 
minal-emulation package allows an IBM 
PC to emulate an IBM 3276 workstation 
and IBM 3281 printer. The five LUs 
supported include two 3278 terminal ses¬ 
sions, one 3278 logical terminal for up¬ 
loading and two 3287 printers for either 
printing or downloading. The package 
permits hotkeying from LU to LU to 
check sessions or to initiate a session on 
one LU, or hotkeying from mainframe 
session to IBM PC applications. Other 


capabilities include uploading macro and 
data files to the mainframe, cross-refer¬ 
encing two mainframe files on a single 
screen and running one DOS session 
concurrently with a 3270 session. $945. 
Techland Systems Inc., 25 Waterside 
Plaza, New York, N.Y. lOOip, (212) 
684-7788. 

Circle 325 

Compiler works 
with VAX 

• Employs C language 

• Code programming 

• Symbolic debugging 

Converting the DEC VAX into a mul¬ 
tiuser microprocessor development sys¬ 
tem, the BSO/C C compiler suits Moto¬ 
rola’s 6809 and Zilog’s Z80 
microprocessors. Conforming to the C 
standard, the compiler eases C language 
programming for embedded micro¬ 
processor systems and applications. Fea¬ 
tures include optimization functions, mi¬ 
croprocessor-oriented interrupt and I/O 
instructions, an operating system that 
enables interfacing with other operating 
environments, recursive and reentrant 
code programming capability and sym¬ 
bolic debugging support. $5,000. Boston 
Systems Office, 469 Moody St., Wal¬ 
tham, Mass 02254, (617) 894-7800. 

Circle 326 

Package enhances 
word processing 

• Spelling correction 

• MS-DOS commands 

• Text hyphenation 



The enhanced Microsoft Word Ver¬ 
sion 2.0 supports the IBM Enhanced 
Graphics Adapter Card, the IBM En¬ 
hanced Color Display monitor, the Her¬ 
cules Graphics Card and the Intel 80286 
processor. Displaying special character 
formatting on the screen, the package 
also supfX)rts the HP LaserJet Printer, 
the IBM Ouietwriter and Wheelprinter 
and Xerox 2700 laser printers. Enhanced 
capabilities include automatic or interac¬ 
tive text hyphenation, running MS-DOS 
commands without exiting the word 
processor, style sheets that save format¬ 
ting separately from documents, im¬ 
proved page-break setting and interac¬ 
tive repagination and an 80,000-word 
Microsoft Spell dictionary. Standard fea¬ 
tures include a merge facility for form 
letters, glossaries, multiple windows with 
cut-and-paste, an undo command and 
creation of running heads and footnotes. 
Running on an IBM PC, PC/XT or 
PC-AT with 256K bytes of memory, 
DOS 2.0 or higher, the software requires 
two double-sided disk drives or one hard 
disk. $375. Microsoft Corp., 10700 
Northup Way, Box 97200, Bellevue, 
Wash. 98009, (206) 828-8080. 

Circle 327 
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TECHNOLOGY 

FORUMS 

PRESENTS TWO UNIQUE NEW COMPUTER CONFERENCES; 


IPI PERIPHERALS 


• Devoted to furthering the understanding and utilization 
of IPI (Intelligent Peripheral Interface) as one of the most 
important Input/Output interface standards for the 
industry 

PURPOSE 

• Charged with exposing peripheral purchasers and 
suppliers to all facets of the process by which system 
integrators select and integrate peripherals into their 
product lines. Including disk, optical, tape, and print 

• Marketing, engineering, and planning personnel of 
companies who are using or considering the use of IPI in 
systems, subsystems, intelligent peripherals, boards, or 
chips 

WHO 

SHOULD 

ATTEND 

• Engineering, marketing, planning, purchasing, test, 
quality assurance, and maintenance personnel who 
are Involved in the peripheral selection and integration 
process of system integrators 

• Sales and marketing personnel of peripheral suppliers 

• Hear from the world's leading experts on IPI and IPI 
applications 

• Take a guided tour through the interface "jungle" 

• Participate interactively in workshops and panel 
discussions and forums 

• Meet others to share IPI experience 

• Keep abreast of related peripheral technologies 

• See the latest in IPI products 

BENEFITS 

• Hear from the world's leading experts on disk. tape, 
printer, and optical technology 

• Participate in Interactive panel discussions 

• Meet others to share peripheral selection experience 

• Take a guided tour through the Interface "jungle" 

• Learn what's important in an OEM contract 

• Discuss how to Improve your product planning process 

• Improve your peripheral selection process 

• The importance of standardization 

• IPI status with ANSI. ECMA. and ISO 

• IPI Level 2 Device 1 /O 

• IPI Level 3 Intelligent I/O 

• The impact of IPI on suppliers of chips, boards, 
peripherals, subsystems and systems 

• The future of IPI 

• Comparison of IPI and SCSI 

• How is IPI being used and who Is using It? 

KEY 

ISSUES 

AND 

TOPICS 

• The importance of standardization 

• Single-source products 

• Peripheral selection criteria 

• Cost of ownership 

• Testing tips 

• RAS (Reliability. Availability, and Serviceability) trends 

• Pricing trends 

• Product life 

• How much "technology" to buy 

Sunnyvale Hilton 

8:00 a.m. Monday. June 3rd through 4:00 p.m. Wednesday. 
June 5th. 1985. 

TIME AND 
PLACE 

Sunnyvale Hilton 

8:00 a.m. Thursday. June 20th through 4:00 p.m. Friday. 
June 21st. 1985. 

ENDL Consulting and Technology Forums. 

SPONSORS 

Disk/Trend, Freeman Associates, and Technology Forums. 


EXHIBITORS’ RECEPTION 


Both Forums will include an evening Exhibitors Reception (cocktails and buffet hosted by the exhibitors) wherein delegates and other invited guests 
may view products which directly relate to the subject matter of the forum. Representatives from the exhibitors will also be on hand to discuss 
technical details. For information on becoming a forum exhibitor, please call Technology Forums at (714) 861-3339. 


REGISTRATION INFORMATION 

• Fees: 

The registration fee of $895 for the 3 day IR Forum includes attendance 
at all sessions, conference moter-ials. 2 receptions, continental breakfast 
and luncheon each day. refreshments during breaks, banquet, gratuities 
and taxes. The registration fee of $695 for the 2 day Peripheral Forum 
includes all of the same items as for the IR Forum except the banquet. 

• Hotel Accommodation: 

A block of rooms has been reserved for forum delegates at the Sunnyvale 
Hilton. It is recommended that you register early by returning the hotel 
registration card mailed to you with your conference registration 
confirmation or by calling (408) 738-4888 and identifying yourself as a 
forum delegate. 

• Attendance: 

Since attendance will be limited in order to preserve an appropriate 
atmosphere within which to learn and interact with other delegates, it is 
recommended that your registration form and payment be mailed 
early. 

• No cancellations after May 10th. 1985 for the IR Forum and 
May 20th for the Peripherals Forum. 

• For further information call (714) 861-3339 


REGISTRATION FORM 

• Please Register me for the following: 

□ IPI Forum; Sunnyvale Hilton. June 3-5.1985. $895 

□ Peripherals Forum; Sunnyvale Hilton. June 20-21.1985. $695 

• Delegate Information: Please print it as you want it to appear on 
your name tag and list of delegates. 

Name___ 

Title_ Phone_ 

Company_ 

Address ___ 


n I have enclosed the names and titles of additional personnel from my 
company and noted which Forum(s) they wish to attend. 

□ 25% Group Discount applies. There are a minimum of 4 additional 
delegates to the same forum from my company whose names are 
enclosed. 

• Registrations cannot be accepted unless accompanied by full 
payment. Please make checks payable to Technology Forums and 
mail to 23409 Coyote Springs Dr.. Diamond Bar. CA 91765. 
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NEW PRODUCTS 

LITERATURE 


Data sheets 
cover printer line 

Six data sheets describe Anadex’s line 
of serial, dot-matrix printers that operate 
at 60 to 540 cps and 10 to 16.5 cpi. Three 
of these cover the Silent/Scribe product 
line, models DP-9000B and DP-90001 B, 
DP-9500B and DP-9501 B and DP-9620B 


and DP-9625B. Single data sheets are 
devoted to the DP-9725B Color/Scribe, 
DP-6500 Rapid/Scribe and WP-6000 
Word/Scribe. The Silent/Scribe line fea¬ 
tures 55-dB(a) sound levels, dot-address¬ 
able graphics, multinational character 
sets, a Centronics parallel printer inter¬ 
face and an RS232C interface. The 132- 
column, multimode DP-9725B printer 



provides draft, enhanced and dual-pass, 
correspondence quality at 240 cps. The 
DP-6500, a 132-column, 540-cps printer, 
offers draft, enhanced and dual-pass, 
correspondence-quality modes. The 132- 
column, WP-6000 printer suits word¬ 
processing applications and provides let¬ 
ter, correspondence and draft-quality 
modes. Anadex, a Printronix Co., 1001 
Flynn Road, Camarillo, Calif. 93010, 
(805) 987-9660. 

Circle 328 

Brochure describes 
protection systems 

Listing specifications, features and 
typical construction details of its three 
series, the “Hitran Power Protection Sysr 
tern” brochure covers the company’s 
power-protection equipment for comput¬ 
ers, telecommunications equipment, 
process controllers and similar line-sensi¬ 
tive systems. Included are the UPS series 
uninterruptible power systems, SFR se¬ 
ries sinusoidal ferroresonant regulators 
and UIS series ultimate isolation sys¬ 
tems. Tables list model numbers, stand¬ 
ard ratings, inputs, outputs and sizes. 
Hitran Corp., Route 31, RD 5-65, 
Remington, N.J. 08822, (201) 782-5525. 

Circle 329 


FORGET SOMETHING? 

Did you forget to fill out the re¬ 
qualification card attached to the 
front cover? If you did, please turn 
back, fill it out and mail it to us 
right away so you will be sure to 
keep your free subscription to Mini- 
Micro Systems. 


UNIX'MASTER 




Single board 
UNIX'” — 

Battle Proven 

Designed for maximum pow¬ 
er at minimum cost, the 
HK68™ - UNIX^'^MASTER — 
is a proven leader providing 
Multibus^*^ users more space, 
more speed, and more flexibili¬ 
ty to apply to difficult design 
problems. 

Powerful and versatile, the 
Heurikon sports 

68000/68010 CPU (8Mhz or 
lOMhz), quad channel DMA 
controller, MMU, 128K, up to 
1M byte of dual access RAM 
with parity, up to 64K bytes of 
EPROM, four RS-232-C ports 


(optional RS-422 on one port), 
winchester l/F, streamer tape 
drive l/F, eight user definable 
LED's, four dipswitches, and 
two iSBX™ connectors for fur¬ 
ther I/O expansion — all on a 
single board. Other operating 
systems available include 
PolyFORTH™, CP/M-68K™, 
Regulus™, and VRTX™. 

Make your tough decision an 
easy choice. Call Heurikon 
direct 1-800-356-9602, in Wis¬ 
consin 608-271-8700 


PolyFORTH is a trademark of Forth. Inc., 
CP/M-68K is a trademark of Digital Re¬ 
search. Regulus is a trademark of Alcyon 
Corporation. VRTX is a trademark of Hunter 
& Ready. UNIX is a trademark of Bell 
Laboratories. iSBX and Multibus are trade¬ 
marks of Intel Corporation. HK68 is a 
trademark of Heurikon Corporation. 



1 * 800 * 356-9602 

In Wisconsin 608*271 *8700 
Telex 469532 


HELRD^N 


3201 Latham Dr., Madison, Wl 53713 
©1984 
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The new Canon TX-SO 


desktop computer. 



It fits any customer’s 
business as well 
as his desk. 


Control Progr 


• CI«rk Stttv» 

0 Hooey Ordter Pee Setup 
0 C}M»9e Office Kame 
Q Receipt Meeseoe Line 

0 Cooeolidate 1412C ^ 1558 
Q Hew Accou&ti&« Period 
0 Ceiouietor 


CatHiti 


No matter how specialized your 
customers’ business needs, Canon’s new 
compact desktop computer is uniquely 
designed to accommodate them. 

Because theTX-50 is a self-contained 
computer that can be customized for a 
wide range of specific business 
applications. 

Its all-in-one design includes: 

■ A high-performance 16-bit 
microprocessor with MS-LXDSt operating 
system. Standard 128KB memory is 
expandable to 256KB. 

■ Seven-inch high-resolution 
monochrome CRT display. 

■ Fifty-function LED keyboard plus 
separate ten-key calculator pad and 
cursor control keys. 

■ Three-inch compact floppy disk drive 
with 150 K-bytes memory capacity per 
side. 

■ Optional RS-232C serial interface 
and Centronics-type parallel interface 
available. 

■ Wire dot impact printer that gives a 

® 1985 Canon U.S.A., Inc. 
tMS-DOS is a trademark of MICRO SOFT. 


sharp 5X7 dot matrix and has a 
maximum 30 characters per line. It 
prints a black or red original on plain paper 
plus two copies. 

With such impressive, self-contained 
flexibility, theTX-50 is ideal in areas such 
as customer operations and counter 
service. Especially since theTX-50 
provides such a huge range of varied 
functions, yet takes up so little space. 

Businesses such as gasoline stations, 
banks, mail rooms, real estate brokers 
and numerous others will find theTX-50 
particularly useful for sales, credit, loan or 
general customer calculations. 

So if you’re dealing with business, 
whether large or small, and you feel they 
need a rather special computer, consider 
the new Canon* TX-50 desktop computer. 

There isn’t a desk it won’t fit. 

For more Information: 

Call 1-800-323-1717, Ext 302. 

(In Illinois call 1-800-942-8881, Ext 302.) 

Or write Canon U.S.A., Inc. 

Systems DIvIslon/TX-Serles 

P.0. Box CN 11250, Ttenton, N.J. 086S0 

Canon Systems Division 
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NEW PRODUCTS 

LITERATURE 


Directory offers 
sales leads 

Compiled from the Yellow Pages of 
over 4,800 current phone books nation¬ 
wide, the Computer Dealers Directory 
contains 24,666 names listed under the 
title “Computer Dealers.” Listings in¬ 
clude business name, address, city, state, 
zip code and telephone number. Listings 
are organized alphabetically by state, city 
within state and business name within 
city. $369; $295, subscription price. 
American Business Directories Inc., P.O. 
5639 S. 86th Circle, P.O. Box 27347, 
Omaha, Neb. 68127, (402) 331-7293. 

Circle 330 


Guide lists 5,000 
IBM products 

The fourth edition of the IBM PC 
Expansion and Guide furnishes infor¬ 
mation about hardware, software, sup¬ 
plies and services for IBM personal com¬ 
puters including the XT and 3270. The 


guide lists more than 5,000 product de¬ 
scriptions from 1,500 vendors, twistings 
include prices, system requirements 
and vendor addresses. The 852-page 
text profiles each company whose prod¬ 
ucts are listed in the guide, their ad¬ 
dress, phone number, year established, 
principals and primary products 
provided. $19.95. Que Corp., Suite 
#202, 7999 Knue Road, Indianapolis, 
Ind. 46250, (317) 842-7162. 

Circle No 331 


Report analyzes 
telecommunications market 

A report titled “Micro-Mainframe: 
Telecommunications” examines options 
open to communications planners, ana¬ 
lyzes four micro-to-mainframe commu¬ 
nications case studies and provides a 
means of evaluating technological and 
organizational alternatives. The case 
studies include downloading to spread¬ 
sheets; advanced micro-to-mainframe 


linkages, or how some information sys¬ 
tem departments have had to write 
their own communications linkages to 
accommodate complex applications; mi¬ 
crocomputers replacing minicomputer 
front ends; and manufacturer-supplied 
communications. Current technical en¬ 
vironments, the growth of the communi¬ 
cations markets and system-design is¬ 
sues such as security, data uploading 
and downloading and applications de¬ 
sign are included. $1,950. Input, 1943 
Landings Drive, Mountain View, Calif. 
94043, (415) 960-3990. Circle No 332 


DON’T MISS OUT 

If the reader qualification card is 
missing from the back of this issue, 
request one from Mini-Micro Sys¬ 
tems' subscription office, 270 St. 
Paul St., Denver, Col. 80206, 
phone: (303) 388-4511. 
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Shrinking, Soldering, 
De-soldering and 
Thermoplastic welding 

From 20-600°C with adjustable 
Leister-Hot-Air Tools. 



Ask for free brochure EX706 


Brian R. White Co. Inc. 

313 Henry Station Road 
Ukiah, CA 95482 
Telephone: (707) 462-9795 
TWX 510-743-2052 

Brian R. White Co., Inc. 

1 Industrial Way West, Bldg. E 
Eatontown, NJ 07724 
Telephone: (201) 544-1212 
TWX 888 307 
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The new Canon® 

Handy Terminal 5000 is 
the portable unit that lets 
you gather and process 
information out of the office. 

With a maximum 32K internal 
user RAM file memory, it’s perfect 
for jobs like retail audits, warehouse 
inventories, order-taking anywhere in 
the field or any one of hundreds of 
business applications. 

It can be programmed to perform 
almost any task, adopting BASIC and 
Assembler languages. 

And can even relay information to 
your computer via phone hookup. 

Portability is also the key word of 
the 5000, tecause Canon’s Handy 
Terminal was especially designed for 
traveling light. 

At a weight of less than 2 lbs., it can 
operate on a rechargeable battery and 
can be carried by neck strap or in an 
attache case. Yet it’s highly durable, 
water resistant and shock resistant. 
Which means it can take its fair share 
of hard knocks. 


Also available is the 5000P (shown J 
above) which has a built-in thermal dot 
printer that can print one original and 
a copy. 

And both terminals can incorporate 
an optional bar code reader. 

So why not widen your computer 
horizons with Canon’s new Handy 
Terminal. Itletsyougoasfarasyoulike. 

For more information: 

Call 1-800-323-171Z Ext. 302. 

(In Illinois call 1-800-942-8881, Ext. 302.) 

Or Write Canon U.S.A., Inc., 

Systems Division/Handy Terminal, 

RO. Box CN 11250, Trenton, N.J. 08650. 


® 1985 Canon U.S.A., Inc. 

Canon Systems Division 
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REGIONAL SALES OFFICES 


BOSTON 

Robert K. Singer 
National Sales Manager 

Norma E. Lindahl 
Assistant To The National 
Sales Manager 

John J. Fahey 
Regional Manager 
Katie Kress 
Sales Coordinator 
221 Columbus Ave. 

Boston, MA 02116 
(617) 536-7780 

PHILADELPHIA 

Stephen B. Donohue 
Regional Manager 
1873 Route 70, Suite 302 
Cherry Hill, NJ 08003 
(609) 751-0170 

ATLANTA 

Larry Pullman 
Regional Manager 
6450 Powers Ferry Rd., 

Suite 170 
Atlanta, GA 30339 
(404) 955-6500 

CHICAGO 

Robert D. Wentz 
Regional Manager 
Marianne Majerus 
Sales Coordinator 
Cahners Plaza 
1350 E. Touhy Ave. 

P.O. Box 5080 
Des Plaines, IL 60018 
(312) 635-8800 

DALLAS 

Don Ward, Regional Manager 
13740 Midway Suite 515 
Dallas, TX 75234 
(214) 980-0318 

DENVER 

John Huff 
Regional Manager 
270 St. Paul St. 

Denver, CO 80206 
(303) 388-4511 

LOS ANGELES 

Len Ganz 
Regional Manager 
12233 West Olympic Blvd. 

Suite 236 

Los Angeles, CA 90064 
(213) 826-5818 

ORANGE COUNTY 

Debra Huisken 
Regional Manager 
2041 Business Center Dr. 

Suite 109 
Irvine, CA 92715 
(714) 851-9422 

SAN FRANCISCO 

Frank Barbagallo 

Northwestern Region Sales Manager 

Rick Jamison 

Regional Manager 

Janet Ryan 

Regional Manager 

Kathleen Maxwell 

Sales Coordinator 

Sherman Building, Suite 100 

3031 Tisch Way 

San Jose, CA 95128 

(408) 243-8838 

AUSTRIA 

Elan Marketing Group 

Neutor g. 2 

P.O. Box 84 

1010 Vienna, Austria 

Tel: 43-222-663012 or -638461 


BENELUX 

Elan Marketing Group 
Boschdiik 199B 
5612 HB Eindhoven 
The Netherlands 
Tel: 32-40-455724 

ISRAEL 

Elan Marketing Group 
13 Haifa St., P.O. Box 33439 
Tel Aviv, Israel 
Tel: 972-3-252967 or -268020 
Telex: 341667 

JAPAN 

Kaoru Hara 
General Manager 
Trade Media Japan Inc. 

R. 212 Azabu Heights 
1-5-10 Roppongi Minato-ku, 

106, Japan 
Tel: (03) 587-0581 

TAIWAN 

Mr. Donald H. Shapiro 
Trade Winds, 2nd Floor 
132 Hsin Yi Road, Sec. 2 
Taipei, Taiwan 

UNITED KINGDOM 

Elan Marketing Group 
5th Floor, Suite 10 
Chesham House 
136 Regent St. 

London W1R 5FA 
Tel: 437-6900 
Telex: 267653 

SWEDEN 

Elan Marketing Group 
Humlegardsgatan Nr. 5 
11446 Stockholm, Sweden 
Tel: 46-8-677243 or -676243 

WEST GERMANY 

Elan Marketing Group 
Sudring 53 

7240 Norb/Neckar, West Germany 
Tel: 49-7451-7828 

Mini-Micro Marketplace 

Norma Lindahl 
221 Columbus Ave. 

Boston, MA 02116 
(617) 536-7780 

Direct-Response Postcards 
Carol Flanagan 
221 Columbus Ave. 

Boston. MA 02116 
(617) 536-7780 

Career Opportunities 
Norma Lindahl 

Recruitment Advertising Manager 
P.O. Box 10277 
8 Stamford Forum 
Stamford, CT 06904 
(203) 328-2550 

Cahners Magazine Division 
J.A. Sheehan, President 
William Platt 

Executive Vice President 
T.M. McDermott, Vice President 
Electronics/Computer Group 
Tom Dellamaria, VP/Production 
Ira Siegel, VP/Research 

Promotion Staff 

Susan Rapaport 

Marketing Communications Director 

Mary Gregory 

Promotion Manager 

Liz Phillips 

Promotion Assistant 

Circulation 
Denver, CO: 

(303) 388-4511 
Sherri Gronli 
Group Manager 


CALENDAR 


JUNE 

3-5 “Mini and Microcomputers and Their Applications 
Symposium,” McGill University, Montreal, spon¬ 
sored by The International Society for Mini and Micro¬ 
computers (ISMM). Contact: Canadian Secretariat 
ISMM, P.O. Box 25,Station G, Calgary, Alberta, T3A 
2GI, Canada, (403) 286-1589. 

3-6 ROBOTS 9 Conference and Exposition, Cobo Hall, 
Detroit, sponsored by Rototics International of the 
Society of Manufacturing Engineers (RI/SME) and The 
Robotic Industries Association (RIA). Contact: 
RI/SME Public Relations, One SME Drive, P.O. Box 
930, Dearborn, Mich. 48121, (313) 271-0777. 

3- 7 “Solid Modeling” Course, the University of Roches¬ 

ter, Rochester, N.Y., offered by the University of 
Rochester. Contact: Gunta Eiders, Administrator, Pro¬ 
duction Automation Project, College of Engineering 
and Applied Science, The University of Rochester, 
Rochester, N.Y. 14627, (716) 275-3106. 

4- 7 “Computer Graphics” Course, Boston, sponsored by 

Integrated Computer Systems. Contact: Ruth Dordick, 
Integrated Computer Systems, 6305 Arizona Place, 
P.O. Box 45405, Los Angeles, Calif. 90045, (800) 
421-8166. 

5- 6 Independent Computer Maintenance Conference, 

Halloran House, New York, sponsored by Frost & 
Sullivan Inc. Contact: Wendy Engelberg, Frost & 
Sullivan Inc., 106 Fulton St., New York, N.Y. 10038, 
(212) 233-1080. 

6 “Measurement and Testing of Fiber Optics” Semi¬ 
nar, Logan International Airport Hilton, Boston, spon¬ 
sored by Communications and Information Institute. 
Contact: Bob Casey, Sales Manager, Information 
Gatekeepers Inc., 214 Harvard Ave., Boston, Mass. 
02134, (617) 232-3111. 

11-12 “Making Sense of Data Communications” Course, 

San Diego, offered by Timeplex Inc. Contact: William 
A. Flanagan, Timeplex Inc., 400 Chestnut Ridge Road, 
Woodcliff Lake, N.J. 07675, (201) 930-4600. Also to be 
held on July 16-17, Washington. 

11- 14 ‘'Statistical Data Analysis and Forecasting” 

Course, Los Angeles, sponsored by Integrated Com¬ 
puter Systems. Contact: Ruth Dordick, Integrated 
Computer Systems, 6305 Arizona Place, P.O. Box 
45405, Los Angeles, Calif. 90045, (800) 421-8166. Also 
to be held on June 25-28, Washington; July 9-12, 
Boston; July 23-26, Palo Alto, Calif. 

12- 14 The Western Information Management Exposition 

& Conference (INFO/WEST), Anaheim, Calif., spon¬ 
sored by Cahners Exposition Group. Contact: Show 
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Manager, INFOAVEST, 999 Summer St., Stamford, 
Conn. 06905, (203) 964-8287. 

12-15 1985 Rochester Forth Conference, University of 
Rochester, New York, sponsored by the Institute for 
Applied Forth Research Inc. Contact: Maria Gress, 
Institute for Applied Forth Research, 70 Elmwood 
Ave., Rochester, N.Y. 14611, (716) 235-0168. 

13 ‘‘Distributed Data Switching” Seminar, San Diego, 
offered by Timeplex Inc. Contact: William A. Flana¬ 
gan, Timeplex Inc., 400 Chestnut Ridge Road, Wood- 
cliff Lake, N.J. 07675, (201) 930-4600. Also to be held 
on July 18, Washington. 

17-19 Third Annual PC EXPO Conference Program, New 

York Coliseum, sponsored by PC EXPO Inc. Contact: 
Steven Gross, PC EXPO Inc., 333 Sylvan Ave., Engle¬ 
wood Cliffs, N.J. 07632, (201) 569-8542. 

17-21 Third European Fiber Optic Communications and 
Local Area Network Exposition, Maison Des Con- 
gres, Montreux, Switzerland, sponsored by Informa¬ 
tion Gatekeepers Inc. Contact: Joan Barry, Conference 
Director, Information Gatekeepers Inc., 214 Harvard 
Ave., Boston, Mass. 02134, (617) 232-3111. 

24- 26 VIDEOTEX ’85 - Fifth Annual Videotex Industry 

Conference and Exhibition, the New York Hilton, 
New York, sponsored by Online Conferences Inc. 
Contact: Cynthia A. Parsons, Press Relations Coordi¬ 
nator, Online Conferences Inc., 989 Avenue of the 
Americas, New York, N.Y. 10018, (212) 279-8890. 

25- 27 Computer Graphics ’85 West, Los Angeles Conven¬ 

tion Center, Los Angeles, sponsored by National Com¬ 
puter Graphics Association (NCGA). Contact: Chris 
Radiske, NCGA, Suite 601, 8401 Arlington Blvd., 
Fairfax, Va. 22031, (703) 698-9600. 


JULY 

8-12 ‘‘Foundations of Modern Telecommunications Sys¬ 
tems” Course, Washington, offered by the George 
Washington University Continuing Engineering Educa¬ 
tion Program. Contact: Shirley Forlenzo, The George 
Washington University, Washington, D.C. 20052, (202) 
676-8530. 

10-12 World Computer Graphics ’85 Exposition and Con¬ 
ference, New York Coliseum, New York, sponsored by 
the World Computer Graphics Association and the 
National Computer Graphics Association. Contact: 
American Communications Group Inc., Suite 690, 
8300 Greensboro Drive, McLean, Va. 22102, (703) 
893-4545. 



RS 232 TO 
CURRENT LOOP 
CONVERTER 

• DC to 9600 baud 

• 20ma/60ma operation 

• Teletype compatible 

• Full/half duplex 

• Model 64—host powered—$80 
Model 65—self powered—$100 

• Fully programmable 

TELEBVXE 

A PUBLIC COMPANY 

Remark Division • Telebyte Technology, Inc. • 270 E. Pulaski Rd. 
Greenlawn, NY 11740 • (516) 423-3232 800-835-3298 
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The Graphics Link 
between your 
IBM PC and your 
Computer Network 


PC-PLOT TEKTRONIX 4010 

Terminal Emulator 

for your IBM PC 

Your IBM Personal Computer becomes a powerful 
graphics workstation with PC-Plot and your 
mainframe graphics software from ISSCO, SAS, 
Precision Visuals, or Tektronix. Allows direct access 
to CAS OnLine and Questel DARC chemical 
databases. Save picture files on PC diskette, redraw 
on IBM printer or Hewlett-Packard 7470A plotter. 
Includes VT-100 emulation and autodial modem 
support. 

Call for immediate shipment with purchase order 
number or VISA/MasterCard number or send check. 

Call or write for complete technical brochure. 

$AiS plus $3 - 

shipping 

For information call: 

800-633-2252 

ext 260 


SISS4^lii MicroPlot 
Systems 


2152 E. DUBLIN GRANVILLE RD. SUITE 205 
COLUMBUS, OHIO 43229 614-882-4786 
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CAREER OPPORTUNITIES/ 
RECRUITMENT ADVERTISING 


FACTORY AUTOMATION 
D.E.C. SPECIALISTS 

DAIQEL AUTOMATION SERVICES is a division of a major engineering 
company suppiying turnkey projects for leading companies in the bio¬ 
technology, chemicals, pharmaceuticals, electronics, paper, metals pro¬ 
cessing and allied industries. EXie to our strong growth, the Manufactur 
ing Inmrmation Systems Department has opportunities for the following 
computer systems professionals. 

SYSTEMS ENGINEER-VAX 

Strong VMS and utilities experience required. Should be knowledgeable 
in hardware configuration and system sizing. Experience in DecNet im¬ 
plementation desirable. Exposure to database management packages an 
asset Mqjor project experience required. 

SYSTEMS ENGINEER-PDP 

Strong RSX and utilities experience required. Should be knowledgeable 
in hardware configuration including special purpose peripherals. Ex¬ 
perience in ^stem performance tuning desirable. MACRO capability. 
Background in real-time projects such as interfacing to programmable 
controllers is an asset. 

SENIOR SYSTEMS ANALYST 

Must have broad background in factory applications for either assembly 
or process operations. Should have experience with packaged and 
custom systems. Background involving networking of micros, minis, and 
mainframes is a plus. Some non-DEC experience desirable. Responsible 
for writing system development proposals and system functional de 
scriptions. Background in structured analysis techniques desirable 
Project estimating and scheduling ability required. 

DATABASE ARCHITECT 

Experience with relational or codasyl packages required. Will be respon¬ 
sible for i mmediate selection and implementation of a D/B package for a 
major manufacturing system. Broad applications background desirable. 
Ability to interface \^th users to define and document system require¬ 
ments is essential. 

PROGRAMMERS 

FORTRAN, C or equivalent; MACRO desirable. Applications span both 
interactive and real-time programming; maintenance programming 
rarely needed. Background using database management packages 
beneficial. Exposure to graphics workstations a plus. 

Seleaed candidates will have the opportunity to conceive and imple¬ 
ment state-of-the-art factory automation projects using any justifiable 
hardware or software available. All positions require appropriate educa¬ 
tion and strong project credentials. DANIEL offers a nationally compet 
itive salary structure, a comprehensive benefit package, and access to 
the acyacent fitness center. 

If you are looking for a new challenge and meet the above requirements, 
please submit your resume including salary history to: John Ervin, 
DANIEL, Dept. 2-5246, Daniel Building, Greenville, SC 29602. 

DANIEL 

Equal Opportunity Employer 
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Rates 



Col. 



Page 

% 

<72 

Vs 

V4 

Inch 

1 X $4,475 

$3,425 

$2,340 ; 

$1,750 : 

$1,170 

$120 

3x 

4,235 

3,300 

2,245 

1,690 

1,105 

110 

6x 

4,105 

3,200 

2,175 

1,625 

1,075 

105 

9x1 

3,985 

3,100 

2,110 

1,575 

1,040 

100 

12 x 1 

3,850 

3,005 

2,050 

1,560 

1,015 

95 

15x1 

3,735 

2,915 

1,985 

1,510 

980 

85 

18x1 

3,590 

2,800 

1,910 

1,495 

950 

80 

24 x' 

3,525 

2,750 

1,875 

1,430 

925 

75 


Circulation 

Over 130,000 technically sophisticated profession- 
alsin computer operations/systems management, 
data communications, engineering management, 
systems engineering/integrators, educators and 
systems programming specialists. 


Recruitment 
Hot Line 

(617) 536-7780 

Call your ad in— we’ll set the type 
at no charge. 

Mail Film to: 

Norma Lindahl 

Recruitment Advertising Manager 

Mini-Micro Systems 
CAHNERS PUBLISHING CO. 

221 Columbus Avenue 
Boston, MA 02116 

___ J 
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RESUME FORWARDING SERVICE 


To have your resume forwarded on Forward my brief resume to; 

to the company of your choice, 

simply write in the box at the 

right the name of the company 

that interests you. 

Complete the lollowieg brief resume (Never mom than 3 compartles, please) 

and mail to: I Norma Lindahl 

MINI-MICRO SYSTEMS (Please type, or print using all caps in dark ink.) 

CAHNERS PUBLISHING CO. 

221 COLUMBUS AVE. 

BOSTON, MA 02116 


1 . 


Last Name First Middle Initial 


Home Address (Street, City, State, Zip) 


Home Phone (Area Code) Other (Area Code) 

2. EDUCATION INFORMATION: Schools Attended 


Name Location; Degree; 


Name Location: Degree: 

3. EMPLOYMENT INFORMATION: 


Name & Address of Present Employer (Will not be contacted) 

Position (Please give brief description of your title and current job assignment) 


Length of time with current employer_ 

4. Are you willing to relocate? _ 

What are your geographical preferences?_ 

5. Please Check One: 

U.S. Citizen_Permanent Resident_Student Visa 


6. Foreign Language 

Read_Write_Speak 

7. Please indicate current salary 


’Please Sign Here 


Date 

•Your signature will authorize us to forward the above information on to the 
company of your choice, in the strictest confidence. Your current employer 

will not be contacted. 5-85 
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CLASSIRED ADS 


Copy 

Deadline: 


Space reservations and 
advertising copy must 
be received by the 10th 
of the month preceding 
the Issue date. Camera- 
ready mechanicals 
must be received by the 
15th of the month pre¬ 
ceding the Issue date. 
For example, to appear 
in the February issue, 
copy must be received 
by January 10; mechan¬ 
icals by January 15. 


software 


FoxBASE- 

Interpreter & Compiler 


dBASE II® Source Compotible 

Enhanced far beyond dBASE II 
with: 

■ 3 to 20 times the speed 

■ 50% more fields per 
record 

H 14-digit precision 

■ 8087 coprocessor support 

Discounts & NO RISK demo available 

MS-DOS $3»5 AOS/VS $995 


FOX SOFTWARE INC 

(419)354-3981 


inventions wanted 


INVENTIONS, IDEAS, 
NEW PRODUCTS WANTED! 

Presentation to industry. 
National Exposition. 

Call: 1-800-528-6050, X831 
ISC-MMS, 903 Liberty, 
Pittsburgh, PA 15222 


supplies 
& accessories 


RS232C Signal Monitor/Tester 

Connects in serial line al CPU or 
Device to display on 7 instate LEDs 
common signals for problem analy¬ 
sis No power connection required 
Complete $30 Spec Sheet & 
Instruction $1 
Marietta Computer 
Technology 

1512 Roswell Road, Suite 110 
Marietta, GA 30062. 


CIRCLE NO. 225 ON INQUIRY CARD 


CIRCLE NO. 226 ON INQUIRY CARD 

CIRCLE NO. 227 ON INQUIRY CARD 

Small ads do 
attract attention. 

Next time, why not read 
your ad here? 

Call 


Linda Lovett 
(617)536-7780 

© 


- 1 

CLASSIFIED ADVERTISING ORDER FORM 


Mini-Micro Systems classifieds reach more mini-micro people 

Rates: $90.00 per column inch (non-commissionable) 

6x program earns 5% discount; 12x program earns 10% discount. 

There is no charge for typesetting classified listings. Plan approximately 50 average words to a column inch, 8 lines of approxi¬ 
mately 38 characters per line (3 Inch maximum). Please send clean typewritten (double-spaced) copy. 

Category: The followino categories are available; be sure to specify the category you wish to be listed under; Business Opportu¬ 
nities, New Literature, Selling, Buying, Trading. Seminars. Services, Software. Supplies & Accessories. (Other categories may 
be employed at our discretion.) 

Run this ad in_(number issues) Reader Inquiry No. YES □ NO □ 

Ad size 1 col. wide by_inches deep Under_(category) 

Check enclosed for $_(Pre-paid orders only) 

Signature _ 

Name_Title 

Company _Telephone No. _ 

Address_ 

City _State _Zip _ 

MAIL TO: Linda L. Lovett, Classified Advertising, Mini-Micro Systems, 

221 Columbus Ave., Boston, MA 02116 
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A system that protects 
your customers’ ^ta as well 
as your reputation. 



n. ^ 








alter it to their advantage. 

That’s why you should keep 
GTX-100 in mind when you 
design or recommend com¬ 
puter systems. 

GTX-100 is a new kind of 
security subsystem developed 
from Lockheed’s years of ex¬ 
perience with high technology 
and strict security. 

GTX-100 not only gives your 
customers the protection they 
need, it also protects your 
reputation. 


No system you design 
should ever talk to strangers. 
And GTX-100 eliminates that 
possibility by putting an elec¬ 
tronic wall around your client’s 
sensitive files. What’s more, it 
has built-in value added and an 
attractive margin. 

For details and the name of 
the GTX-100 distributor near¬ 
est you, phone (404) 951-0878. 

Or write: Lockheed-GETEX, 
Suite 945,1100 Circle 75 Parkway, 
Atlanta, GA 30339. 


GTX-100. Computer security 
so advanced, it could even 
foil Mata Hari. 

Computer thieves are 
becoming smarter and bolder 
all the time. They’re continually 
prowling the telephone lines to 
tamper with data stored in 
computers. They can steal 
information. Or erase it. Or 


\ ■ 
1 


© Lockheed-GETKX 1985 


'^Lockhe^GFTEX 

Giving shape to imagination. 
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AFIPS.140 

Alloy.4, 169 

Altos Computer Systems.49-51 

Am pro.168 

Archive Corp.75, 134-135 

Auscom.90 

Canaan Computer .124-125 

Canon U.S.A.179, 181 

Carroll Touch Technology.67 

CCA Uniworks Inc.93 

Century Data Systems (a Xerox Co.).149 

CIE Systems.16 

CIE Terminals .12, 19 

Circuits Processing Apparatus Inc.55 
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Compaq Computer Corp.74-75 

Compu-Mech.180 

Concept Technologies.83 

Corporate Data Sciences.173 

CTS Corp. - Datacomm Products.164 

CXI.153 

Datamedia.15 

Datapoint Computer Corp.33 

Dataram.160 

Data Technology Corp. (DTC).150 

Delta Airlines.106 

Digital Equipment Corp.42-43, E2-E3 

Digital Matrix.142 

Ducommun .119 

Emulex Corp.38-39 
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Facit Inc.100 

Flexible Computer.88 

Fujitsu America Inc. . .37, 161, 163, 165, 167, 174-175 

GCA.115 

General Power.59 

Heurikon Corp.178 

Hewlett-Packard Co.103 

Houston Instrument Div. of Bausch & Lomb.143 

Human Designed Systems Inc. (HDS).29 

IBC/Integrated Business Computers.6-7 

Ibex Computers Corp.155 

Information Builders.154 

Infotron Systems Corp.1 

Integrated Digital Products Corp.136 

International Data Corp.170 

Iomega Corp.22 

Irwin Magnetics.40 

ITT Information Systems.47 

JDL .133 

Karl Leister.180 


Keytronic.80 

Lear Siegler Inc.171 

Lexidata Corp.72 

Lockheed Getex .187 

Mannesmann Tally.146 

Maxtor Corp.109 

Megatek Corp.56 

Memory Products.20-21 

Micom Systems Inc.C2 

Micro Data Base Systems.98 

Microplot Systems.183 

Micro-Term.139 

Microware.123 

Mitsubishi Electronics America .60 

' Mostek Corp.112 

Multi-Tech .30 

National Semiconductor Corp.62-63 

NEC. .86-87 

Newbury Data.5 

Nova Electric Manufacturing.122 

Oki Electric.130 

Onyx & IMI Inc.8 

Perkin-Elmer Corp.44 

Plessey Microsystems.97 

Preston Scientific.142 

Quantum Corp.104-105 

Racet.159 

Raster Technology.64 

SBE Inc.;.61 

Science Accessories.126 

Scientific Micro Systems.116, 162 

Software AG.129 

Sola Electric.71 

Star Micronics Inc.68 

Technical Forums.177 

Tektronix Inc.84-85 

Telebyte Technology.132, 183 

Televideo Printers .120 

Televideo Terminals.10-11 

Texas Instruments Inc.79 

Topaz Electronics Div.34 

Unify Corp.110-111 

Universal Data Systems Inc.C4 

Viking Accoustical.4 

Wyse Technology.144-145 

Xidex Corp.52 

Zilog Inc.94 


See P. 186 for Classified Advertisers 

See P. 184-185 for Career Opportunity Advertisers 

See P. 191-192 for Mini-Micro Marketplace 


This index is provided as an additional service. The publisher does not assume any liability for errors or omissions. 
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MARKET TRACK 


Sharon Hassell 

Assistant Editor 

Teeming Al market 
expected in 1989 

The market for artifical-intelligence 
products and services is booming, ac¬ 
cording to a recent report by Business 
Communications Co. Inc., Stamford, 
Conn. Valued at $142 million in 1984, 
the market for AI software, hardware 
and services is expected to reach over 
$1 billion by 1989. The market re¬ 
search company says the 1989 figure 
reflects an annual growth rate of 50 
percent. 

The software segment, involving 
natural language, utilities, framework 
systems, application products and ge¬ 
neric tools, will represent the largest 
share of the total AI market in 1989, 


the report states. Business Communi¬ 
cations says that AI software products 
will then total $434 million. 

By 1989, natural-language software 
revenues will total $200million, with an 
annual growth rate of 65 percent, ac¬ 
cording to the report. Framework sys¬ 
tems, with an estimated value of $100 
million, software utilities at $65 mil¬ 
lion, application software at $53 mil¬ 
lion and generic tools at $16 million 
represent the remaining AI software 
product projections. 

Although hardware may be consid¬ 
ered one of AFs early driving forces, 
having claimed 53 percent of total AI 
products and services sales in 1984, 
1989’s expected $310 million hardware 
market should account for only 28 per¬ 
cent of AI products and services. 

The AI service market, which Busi¬ 
ness Communications defines as com¬ 


prising general AI education, consult¬ 
ing services, training in special projects 
or languages and prototyping, will ex¬ 
perience a 90 percent increase by 1989. 
A $32 million market in 1984, AI ser¬ 
vices are expected to reach $347 mil¬ 
lion by 1989. 

The report attributes the AI market 
surge to a number of factors, including 
increased U.S. government programs 
that plan to implement AI expertise, 
the growing number and strength of 
U.S. AI research centers and foreign- 
government projects involving AI. 


Higher prices seen 
for CRT monitors 

The market for CRT monitors sold 
to U.S. computer and instruments 
manufacturers will grow from $495 
million in 1983 to $3.9 billion in 1992, 
according to a report by Stanford Re¬ 
sources Inc., San Jose, Calif. Howev¬ 
er, during the same period, the aver¬ 
age price paid by manufacturers for 
CRT monitors will increase from 
$132.70 to $210.80 per monitor. 

Fueling the price increase will be 
higher performance requirements, 
such as increased resolution, greater 
use of color and more stringent operat¬ 
ing standards. Stanford Resources says 
that, while price declines in specific 
equipment categories will continue, 
the migration toward more sophisti¬ 
cated monitors will cause a price in¬ 
crease at the aggregate level. 

According to the report, the de¬ 
mand for monitors with higher band¬ 
width specifications, increased color 
options and higher resolution is occur¬ 
ring as a result of host equipment 
manufacturers’ demands for clear, 
flicker-free monitors with improved 
text and graphics. As in the past, the 
main pressure for technological im¬ 
provements and innovations for CRT 
monitors will come from the graphics 
terminal manufacturers. □ 

Interest Quotient (Circle One) 

High 474 Medium 475 Low 476 


BOOMING MARKET AHEAD FOR AI 



By 1989, the total AI products and services market is expected to 
exceed $1 billion—an 86 percent increase over the 1984 market. 
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ARTFUL INTELLIGENCE 



By John K. Young 

ACROSS 

1 Standard-setting program 

6 Glide swiftly and lightly 
over 

9 Computer trespasser 

10 Symbol of busyness 

11 Wing at right angle 

13 International forum (Abb.) 

14 Its capital is Des Moines 

15 Crafty 

16 Yours truly 

17 Wires connecting different 
sections of computer 

19 Prefix meaning thousand 
21 Section of CP/M keeping 
track of disk files 
23 It pivots on graphic tablets 

25 Kind of printer: __ matrix 

26 Belonging to us 

27 Suffix meaning “an 
alcohol" 

28 A small number (2 words) 

30 Her name means “pure" 

31 List of files on disk 

34 Used up 

35 __disk assembly 

36 In precisely this manner 

37 50 percent 

38 Organ of hearing 

39 Statement 

41 Group that supports com¬ 
puter owners 

42 Powerful graphics 
command 


44 Building equipped for physi¬ 
cal training 

46 Printer’s measure 

47 Dismounted 

49 Breezy greeting 

51 Musical note 

52 Compass direction of San 
Diego from Silicon Valley 

53 Encountered 

54 Streaming tape role 

56 Person aged 13 to 19 

57 Bits of descriptive writing 

DOWN 

1 Part of documentation that 
comes with computer 

2 Kind of electrical current 

3 Runner for gliding over 
snow 

4 Hard wood used for 
furniture 

5 Erbium (Chem.) 

6 Characteristic of being male 
or female 

7 They’re usually laid out in 
standard “QWERTY’’ 
pattern 

8 Place for storing and recall¬ 
ing information 

9 Boston’s nickname 

10 Load software 

12 Not so much 

15 Diagram showing sequence 
of operations 

18 Abbreviation following your 
father’s name 

20 “Idea" in France 


22 When it calls, youth says “I 
must" 

24 Largest computer 

27 Logical operation 

29 Function 

30 Hawaiian acacia tree 

31 Give sparingly 

32 Prefix meaning trillion 

33 Special function 

34 Board carrying details of 
happenings in Space Shut¬ 
tle program 


36 Electronic pencil 

37 Shades of a given color 

38 Prepare for publicaiton 
40 For example (Abb.) 

43 Explode with loud, sharp 
sound 

45 A graphic 
48 Function 
50 Diamonds 

54 College degree 

55 Render (opponent) 
unconscious 


HALONAAI SSCAN 
L MTHGI LHGI HOA 

E ASCEOI TEPI KV 

V RWSNNLCTTPSI 
I DECELERATE! D 

T I OTRNEZLBMDE 

C DNMAGI SUELXO 

E RRVTRRNMMPET 

P LANEOBOl OEMA 

S ETTHRRI SAAMP 

R MSESYSELTREE 

E OERI FRETAWGH 

P ETZFPTESDCAT 


Cable 

Expose 

Magi 

Shine 

Calibrate 

Fish 

Matte 

Simulate 

Chip 

Generate 

Memory 

Star 

Code 

Graininess 

Plane 

Test 

Data 

Halo 

Perspective 

Tree 

Decelerate 

Highlight 

Poster 

Videotape 

Disk 

Inverse 

RAM 

Water 

E-Mem 

Logo 

Scan 

WCGA 


Solutions will be printed next month. 


Answers to April’s puzzles 
can be found on Page 176. 


Interest Quotient (Circle One) 
High 477 Medium 478 Low 479 
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MINI-MICRO 

MARKETPLACE 


A special section for advertisers of hardware, software and services. 


Please circle reader service numbers for additional information. 


YOU KEEP THE 
QUALITY IN, 

WHEN YOU PUT A 

SHOCKM^flCH ON! 


The Shockwatch' Label is n 
volutionizing the way hi-tech, 
shippers control the qual¬ 
ity of shipments. This 
inexpensive and 
precision impact 
device is the basis 
of a shipping system 


that controls the quality ^ 
of handling after the product 
leaves your dock. Abusive hantK' 
ling turns this device a bright red. 
warning your customer to inspect 
for possible damage If you control 
quality inside your plant, why not 
control it after it leaves 

• Reduce damage service cost, 
returns dead inventory Create 
customer goodwill & protect the 
quality product you manufacture 



c«ll 1-800-527-»4g7 lof appliMtion mfo^alton ft 
a IM of our Forturto 500 cutlomars. 

I MEDIA RECOVERY, INC. 

1435 Round Table Drive, Dallas, Texas 75247 



• Cipher 5210 Subsystem 

• 25MB (formatted) capacity 

• Menu Driven Software 

• No Additional Card 

• $1025°° with 6 mos. warranty 
_ Available From: 

Microware Inc. ) 

41711 Joy Road • Canton, Ml 48187 
(313) 459-3557 


ZX-5000™ 

EXTENDED RANQE™ 
SUFIQE SUPPRESSDi:» 

The ZX-5000 

Extended Range 
series surge 
suppressors 
;provide 
ithe most 
advanced 
protection 
available 
on the 

market today against 
spikes, surges and noise 
disturbances. 

SUriON DESIGNS INC 

COMPUTER SECURITY □VlSOsj 

300 North Tioga Ithaca. NY 14850 
507‘277'430l 
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THE RSXA^MS 
SPECIALISTS 

THE LSI ! 1/73 BASED 
CM-300/Q22 COMPUTER 
SYSTEMS WITH RSX llM-i- 
SUPPORTIMG SUPERVISOR¬ 
MODE LIBRARIES AND 
SEPARATE I AND D SPACE 

THE MICRO-VAX 1 BRINGS 
VAX POWER AND HIGH 
PERFORMANCE TO THE 
Q-BUS 

CM-300/Q22 computer systems are configured with DECs 
LSI-11/73 CPU. giving these systems 11/70 PERFORMANCE AT 
L^-l 1 PRICES. CM-300/Q22 systems can be configured with up 
to 1200MB of fixed Winchester disk, up to 4MB of main memory 
and up to 64 terminals. System back up is provided by an industry 
standard 9 track V2'' 1600 BPI tape drive. Optional software 
packages include Automatic Date/Time for RSX. Memory Assist¬ 
ed Disk. Cached Pseudo Disk, Memory Dump, Mail List RSX. 
accounting software. FORTRAN 77. FMSll, BASIC -fZ and 
DATATRIEVE. An LSI-11/73 based 300MB system including RSX- 
1IM +■ license, media and documentation, with a VT220 terminal 
may be purchased for $23,033. 

MICRO/VAX I computer systems can be configured with up to 
4MB of main memory, up to 31MB of fixed disk and up to 5 ter¬ 
minals. Prices start at $lj.740. 

Call A.C.S. and let us configure a hardware/software solution for 
your specific problems. 

250 Prospect Street 
Waltham, Massachusetts 02154 
617-894-3278 
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for Serious Software Devetopers 


TARGET MICROPROCESSORS 

80286, 8086/80186. 8096, 8080/8085. 8051. 8048. 
Z8002. Z80. Z8. NSC 800. 9900. 68000/08/10. 

6809, 6800/01/02. 6805, 6301. 6305. 6500. 
G65SCXX. G65SC1XX, R65C00. R6500/1. and 
others. 

HOST COMPUTERS 

DEC VAX, PDP-11. DG MV-Series. DG Eclipse. 
Apollo. UNIX Systems. IBM PC. Data General, 

ONE. HP 150, DEC Rainbow and others. 

SOFTWARE TOOLS 

C Compilers. Pascal Compilers. PLM Compiler. 
Assemblers, Linking Loaders. Librarians. 

Download. Communications. VT-100 Emulator, 
CPM/80 Emulator. 

If you are a serious software developer, shopping 
for software development tools, call or write today 
for more information 800-551-5554 in CA call 
(408) 733-2919 

MICROTEC * 
RESEARCH 

3930 Freedom Circle, Suite 101, Santa Clara, CA 95054 
Mailing Address: P.O. Box 60337, Sunnyvale. CA 94088 
(408) 733-2919 Telex (ITT) 4990808 
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NEW DIGITAL TEMPERATURE TESTER 
MODEL 383 

Complete temperature tester in one compact 
hand-held instrument. Features include 3" dis¬ 
play, dual type J thermocouple inputs, differential/ 
normal temperature mode, DC millivolt range, 
analog output. All these features and more in this 
unique instrument. Unit is supplied with 2 type J 
glass-braided thermocouples, test lead kit. 9v bat¬ 
tery, and operator’s manual. 

For more information, call 203/359-7613 or write 
Omega Engineering, One Omega Drive, Box 
4047, Stamford, CT 06907. 
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PROGRAMMABLE DATALOGGER - 
MULTICHANNEL MONITORING WITH 
OM 400 SERIES 

The OM 400 Series Dataloggers are designed to 
read and digitally record input from up to six ther¬ 
mocouple types. Programmable for high and low 
limit alarms, day and time, number of channels 
scanned and much, much more. The easy to use 
keyboard allows the programming of all monitoring 
and logging functions. 

For more information, call 203/359-7613 or write 
OMEGA ENGINEERING, One Omega Drive, Box 
4047, Stamford, CT 06907. 
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10 MHz Z8000™ PERFORMANCE 

In addition to 10 MHz. the NEW MBxSOOO 
SBC features a single width SBX connec¬ 
tor for adding standard expansion modules, 
such as the SBSxFDC Floppy Controller. 
MBxSOOO maintains all the capabilities of 
its predecessor, the MB8000: Z8001/Z8002 
CPU 4/6/10 MHz; 32K/128K/512K 
DRAM; up to 48K static RAM or EEPROM: 
up to 128K EPROM; 2 RS-232 ports; 40 
parallel I/O lines; six 16-bit counter-timers; 
etc. ZSOOO^^Zilog. SINGLE BOARD 
SOLUTIONS. 7669 RAinbow Drive, 
Cupertino. CA 95104. (408) 253-0181 
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Save development time and costs mm 
with Megatel Quark * single board computers 
We deliver your first unit In two weeks or less 


Select only the features you require*6MHz ZSOB*^ 

• 64K, 128K or 256K RAM • 8088 Co-Processor 

• Alpha/Graphics Video Controller • Floppy Disk 
Control (8", 5V4'' or 3’/?") • Winchester Hard Disk 
Contol • Up to 2 Full Duplex Serial Ports • Up to 
128K EPROM • E2 PROM Support • Time of Day 
Clock • Up to 4 Parallel I/O Ports • Peripheral 
Expansion Interface • CM/M® 2.2 or CP/M® 3.0 
Operating Systems • Fully configured board less 
than S800.* 

• Entry Level Quark tO only $295.* 

With Z80B*, 64K RAM, EPROM. Video Seriai & Rarailei i/O 

• 64K SBC Package. . .only $375.* 

Includes CP/M* 2.2 on disk 

• Custom designs and layout available 

To order your first unit coll our Toronto sales office 
today (416) 745-7214 or write Megatel. 1051 Clinton 
St., Buffalo N Y. 14206 •• m OEM quantities 
•Quantity one price Z80B is a registered trademark of Zilog 
Inc CP/M is a registered trademark of Digital Research Inc 

-megatel- 


IBMAT3Mb 
COMBO CARD 

wrm LIFETIME WARRANir 



The AT MultUiinction Card that can give you up to 
3Mb of added memory plus added I/O features. 

Expandable from IM to 3Mb. Add memory as you need it MBM/T Compat¬ 
ible • Parallel Port • Serial Port • Spooler • Supports IBM VDISK • User 
Lipgradable • Parity Checking Standard • Split Menxiry Addressing. 


Complett with 128K RAM. Serial and Parallel Port . $449 

AT RAM Expansion Card (0K) . $129 


Additional RAM available at our low prices OTHER ADD ONS 384K 
RAM/ClocL 512K RAM Card, Spoolers. RAM Cards for PPCs and n»re^ 

JI^Apparot.Irc. 

ADD ON AND ON AND ON AND ON AND ON 

4401 So. Tkmarac Partway / Denver. CO 80237 / 303/741-1778 
ORDERING AND DEALER INFORMATION 

800/525-7674 

Stores in Denver & Chiago / ’On all cards sold after June 1.1984 


Promote 
New Literature 

at a LOW 
COST 

If you've got catalogs or literature, 
distribute them at a low cost in the 

MINI-MICRO MARKETPLACE. 


Call Norma Lindahl 
( 617 ) 536-7780 
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niicroniate 

CP/M 3.0 COMPUTER 

System or 
Board Level 
to suit your 
application 

• Use with RS 232C terminals 

• Thousands delivered — in use 

• 128KB RAM and autoboot ROM 

• Interfaces four 400 KB disks 

• 10-20MB hard drive add-on 

• Abundant software available 

• Excellent price/performance 

Personal Micro Computers, Inc. 

275 Santa Ana Court 
Sunnyvale. CA 94086 
Phone 408-737-8444 
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FOR SALE! 



Like new 
HP 3585A 
Spectrum 
Analyzer 


Automatic, self-calibrating, 
pushbutton-operated, microprocessor- 
controlled 20 Hz to 40 MHz spectrum 
analyzer. Includes HPIB — 2K memory 
for trace storage and comparison. 137 
dBm sensitivity. 1 x 10"^. $19,250.00 
WITH FULL 90 DAY WARRANTY. 


Subject to prior sale. Call (800) 
225-1008, in Mass. (617) 938-0900 • 
or (800) 227-8409, in Calif. (818) 

GBMSTM 


REI Soles Company 


6307 De Soto Avenue, Suite J 



HIGH PERFORMANCE Z-80 
SINGLE BOARD COMPUTERS 


Available with either Z-80 A or Z-80B CPU, 
64-256K RAM. 2-64K ROM or EPROM. 
2 or 4 RS-232 serial ports, high speed bi¬ 
directional parallel port or an I/O expansion 
bus. All models have 514" & 8" disk controller 
and Centronics parallel printer port. SCSI port 
and RS-422 ports are also available. Private 
label systems available, IBM PC compatible 
coming soon. DAVIDGE CORPORA¬ 
TION, P.O. Box 1869E. Buellton, CA 
93427 f805) 688-9598 



HIGH INQUIRIES 
LOW COST 

• Sell products and sen/lces directly 

• Introduce new products 

• Investigate new applications 

• Develop new sales leads 

MINI-MICRO SYSTEMS 
DIRECT RESPONSE POSTCARDS 


Woodland Hills, CA 91367 
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There’s an Epsonomic answer to your printer 
needs. 


Our new OEM printer is part of it 

Epsonomics means more than designing a printer exclusively for the OEM. Though we’ll 
never market our CTM series through retail. 

But Epsonomics means more. More than offering a printer with a unique custom case. 
More than Epson® reliability. Though that has become a byword in the printer world. 

Epsonomics means even more than technical superiority and advanced performance. 
Though the CTM F-series of 160 cps printers boasts an increased line speed and data 
transfer rate that yields 20% greater throughput. And the universal power supply 
accommodates 100, 120,220, and 240 volt inputs to match your domestic and international 
needs and simplify purchasing decisions. 

Epsonomics means designing products that will increase the saleability of your 
products, lower their after-sale service costs and provide the OEM protection against similar 
products marketed through the retail channel. It means on time delivery to minimize your 
inventory costs. It means making that extra effort to help you grow so we can grow with you. 

Epsonomics. Our new CTM F-series of OEM printers is only part of it. So are our LCDs, 
floppy drives and printer mechanisms, and the integrated technology behind them. The main 
part is that we do business so you can provide cost effective products to your customers. 

Find out how Epsonomics can help you achieve an aggressive competitive posture in 
your marketplace. Call or write us today. 


EPSON 



EPSON AMERICA, INC. 
OEM Products Division 
Peripherals Group 

23600 Telo Avenue, Torrance. 
CA 90505 (213) 534-4500 
TELEX: 664277 



The top lines for 
your bottom line 


SW Region (714) 768-7046. NW Region (408) 970-9977-SE Region (404) 956-1934-NE Region (617) 245-8007-Central Region (815) 338-5810 


©Registered trademark of the Epson Corporation. 
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New UDS 

9600 bps 

FastpoQ 

Cuts 

On-line 

Training 

Time 33% 



The new 9600 bps fastpoll modem 
from Universal Data Systems 
means extra throughput for your 
polled multipoint network! Until 
now the fastest on-line training 
time available anywhere has been 
12 milliseconds. Since training 
time is non-productive time, UDS 
has increased system throughput 
by trimming the training cycle to 
8 ms, producing a corresponding 
increase in overall system efficiency. 

The device is suitable for operation 
over unconditioned four-wire 
leased lines in either fastpoll or 


conventional CCITT V.29 mode. 
Integral test features allow for 
system performance evaluation and 
fault isolation within the communi¬ 
cations link. 


The UDS design incorporates LSI 
and microprocessor technologies to 
achieve significant size and power 
consumption advantages. For 
detailed specifications, contact 
Universal Data Systems, 5000 
Bradford Drive, Huntsville, 

AL 35805. Phone 205/837-8100; 
Telex: 752602 UDS HTV 




Universal Data Systems 


MOTOROLA INC. 

Information Systems Group 


Inquiry Hotline: 800/633-2252, Ext. 360. 

UDS modems are offered nationally by leading distributors. Call the nearest UDS office for distributor listings in your area. 

DISTRICT OFFICES. Atlanta, GA, 404/998-2715 • Aurora, CO, 303/368-9000 • Blue Bell, PA, 215/643-2336 • Boston, MA, 617/875-8868 • Columbus, OH, 614/895-3025 
East Brunswick, NJ, 201/238-1515 • Glenview, IL, 312/998-8180 • Houston, TX, 713/988-5506 • Huntsville, AL, 205/837-8100 • Issaquah, WA, 206/392-9600 • Mesa, AZ, 
602/820-6611 • Minnetonka, MN, 612/938-9230 • Mountain View, CA, 415/969-3323 • Richardson, TX, 214/680-0002 • St. Louis, MO, 314/434-4919 • Silver Spring, MD, 
301/942-8558 • Tampa, FL, 813/684-0615 • Thousand Oaks, CA, 805/496-3777 • Tustin, CA, 714/669-8001 • Wlllowdale, Ont, Can, 416/495-0008 • Ypsllanti, Ml, 313/483-2682 
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